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The flora of South-Western Australia is remarkable for the. 
high degree of endemism amongst its species. In different places 
we find plants with a restricted habitat which occur nowhere 
else, sometimes confined, apparently, to a few acres of ground. 
An example of this type of thing may be observed on the Stirling 
Range, wliere most of the higher altitudes have their own dis¬ 
tinctive species of Darwinia, each in turn being restricted to its 
own particular peak at certain levels. The reason for this type 
of endemism is not clear, it is certainly not only a matter of 
altitude and soil, for several of these peaks, close to one another, 
possess these characters in general, nor are wo to attribute the 
cause to distance, for the distances separating them are so small. 

The highest development in the flora of the South-west Pro¬ 
vince (which extends from the Murchison River to Israelite Bay) 
takes place in sand, whether it be the pure detritus which we 
find on the coastal heaths, or the deep yellow sand of the interior, 
or the mixture of laterite and sand occurring in certain areas. In 
all cases it is the ancient, excessively leached soils that are so 
rich in species, and the sand-heaths of South-Western Australia 
arc world-famous in this respect. 

Large areas of sand-heath, extending over a great number of 
miles in every direction, occur in a number of places, but the two 
which are the most notable are, firstly, the one which extends 
from the Murchison, almost to the Moore River, not far from 
the coast; the second being that which covers the ground almost 
uninterruptedly from the Stirling Range to Israelite Bay, with its 
greatest dimensions centreing around Middle Mount Barren, and 
around Capo Arid. Further, there is a marked affinity between 
the plants of the two tracts, so widely separated in geographical 
miles, and although in most cases these relationships are expressed 
in affinities amongst the component species, in other cases there 
are plants common to the two areas, with no representatives 
between them. An example of the former is the genus Phyniato- 
carptis, and examples of the latter are found in Eticalypius 
ietrago7ia and Adenanthos cuneata. 

James Drummond, who made six collections of the plants of 
Western Australia between 1839 and 1848, explored little of the 
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great southern area in question, his eastern limit being about the 
spot where Ravensthorpe is today, but he traversed, and collected 
in some detail between the Moore and Murchison Rivers, and 
apparently there is little that escaped his keen collector's eye 
except those plants which were not in bloom at the time of his 
visit. His trip occupied about two years. He does, however, remark 
upon the richness of the flora between these two streams, and 
it was here, that as a collector he found his El Dorado. Few 
geographical names were in existence, but in his letters to Sir 
William Jackson Hooker, he mentions in particular the Gairdner 
Range (south of Mount Lesueur), Mount Lesueur, the Diamond of 
the Desert Spring, and the Valley of the Lakes—the middle course 
of tlie Namban Creek. In addition we have Tea-tree Swamp, near 
the Irwin River. Drummond's account of some of the plants en¬ 
countered is exhilarating reading, and it is quite evident that he 
regarded this trip as the most profitable of any that he made. 
(Hooker^a Journ. Bot.^ 1849-1860.) 

I first visited Mount Lesueur and Cockleshell Gully in June 
1931, on a brief trip lasting less than forty-eight hours, but the 
material collected during this all too brief period, during the 
month of June, was sufficient to indicate that here was a collecting 
ground of considerable interest and importance. Other visits were 
made in June, 1935 and January 1941, both of them also brief. 
Lastly, in October 1946, in company with Messrs. K. Sheard and 
R. Smith of the C.S. and I.R., I spent two days examining Mount 
Peron, Mount Lesueur, Cockleshell Gully, and the extensive sand- 
heath to the north of the Diamond of the Desert. The season was 
unfavourable, since most of the plants were past blooms, and much 
of the time was spent in trying to locate some of Drummond's 
rarer plants, two of which we were able to find— Asterolasia 
phebalioides and Isopogon tridens. In spite of this however, two 
new plants were discovered, one, a species of Xnnthosia which 
excels the noted “Southern Cross” of the southern heaths, the 
other a species of Goinpholobitim. 

A few miles north of Dandarragan, when we pass over the 
Moore-Hill divide, a strange change occurs in the landscape, at 
first evidenced by the masses of the black kangaroo paw (Macro- 
pidia fuliginosa) and a number of Grevilleas. Mile after mile, as 
the southern branch of the Hill River is traversed, we encounter 
more and more of these remarkable plants, until, close to the 
confluence of the south and ea.st branches of the stream, a wealth 
of forms is found; Ba7iksia candolleaiia, Eremaea violacea with 
flowers of a rich deep violet, and E. beaufortioides with blooms 
of a rich orange, and flower-buds covered with a thick gummy 
substance. Here too, arc two or three yellow-flowered species 
of HypocaJymmay and the amazing Leaclie^iaiiltia hirsuta. I say 
‘ amazing”, because of the intensity and brilliance, also the size 
of its remarkable flowers which arc reminiscent of some gigantic 
Gilia, or a red-flowered Miimilus. The Proteaceae appear in a 
surprising richness of forms, all of which are endemic and of 
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THE WINTER BELL (Blancoa canescens Lindley) . . . Although 
found in two other very localised spots, this plant is cotninon around 
Mount Lesueur, covering an extensive area at the western foot of 
the eminence. Further, its flowers are better developed, and of a 
richer tone than those further to the south. 
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great interest. Both the gravelly and the sandy soils are rich in 
many k>vms. To the immediate north stand the green hills ol the 
Gairdner Range, and to the north of these in turn Mount Lesueur 
stands sentinel-like, visible for miles around, and from the sea, 
sister to Mount Peron, another eminence to the north. In October 
last, both of these hills were ascended, and a comparison made 
between their respective tloras, the results ot \\#liicli vv'ill be pub¬ 
lished later. Peculiar to Mount Lesueur are Banksia thcii^jna, 
Hakea megnlospenna (not yet found in llower), Hakea neuro' 
phylla and Asterolasia pkebulioides. Plants common to the two 
hills are several in number, and it is surprising that they should 
be so confined. But the richness of the local flora is not confined 
to these two hills, the intervening country, mostly sand and 
gravel, fox'ms as it were a vegetative oasis which is a delight to 
the botanist. ^ 

It is, as it were, holy ground, upon wliich the only previous 
botanical footsteps were those of James Drummond, and we walk 
carefully, trying to follow his steps. We find exactly where he 
collected Leuco 2 )ogon plu7nuliflonis; Hakea megalospcrmUt Hakea 
neurophylla and Banksia tricuspis arc just where he stated that 
they wore a century ago, but where is Asterolasia lAiebalioidcsf 
The directions are, “along the watercourse on the east side ol 
Mount Lesueur". But there are four deep gullies Ixere, and a search 
along each of them fails to reveal this species, so irnperlectly 
known, and represented in the great herbaria of the world by mere 
fragments. It is tiring work walking up and down tlie steep 
slope, but always there is the hope that next time we visit the 
area it may be found. 

Other plants of the district of special interest ai'e the quaint 
species of Darxeinia which spread themselves on the sand—D. 
sanguinea and D. speciosa with narrow purple-red and green 
involucres. It is here too that wc find the remarkable Hakea 
fiabellifolia with its fruits mottled purple and emerald green, 
and almost hidden at the base of the stem; Actinostrobns acnxnin- 
atus spreading to a diameter of six or eight feet, but less than 
twelve inches in height; Dryandra Shiittleworthkina, and so on. 
One of the most spectacular, is Daviesia epiphylhi, the stag-horn 
shrub, with broadly winged blue-green stems and large coral-pink 
pea-flowers which occurs only in a few places in the gravel. A 
powerful rival to the famed “Southern Cross" of the south 
(Xanthosia rotundifolia) is the handsome undcscribed species 
which trails over the rocks of Mount Lesueur, and more especially 
Mount Peron. Particularly abundant there it must have escaped 
the attention of Drummond only because of the incidence of its 
flowering season, for few moro handsome plants exist. West of 
Mount Lesueur are masses of Blancoa canescens, smaller, but 
more brilliant in its blooms than the plants from near Maida 
Vale, to which district it was formerly supposed to bo resticted. 
There are also a large number of species of Stylidmm amongst 
which 8, crossocephalum is common. 
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To the north lies Cockleshell Gully, a limestone gorge with 
a permanent stream, in the recesses of which we encounter 
Hibiscus Driimmondii, masses of the large white everlasting 
(Helichrysuvi bmcieuHim var. albiduyn), and the wild grape 
(Cleyiudicissits angustissiviaJ. Northwards again lies the Diamond 
of the Desert Spring, where Drummond collected the rare Banksia 
elegayis, a small gnarled tree with grey leaves having purple 
venation, pale vcllow llowers in globular heads, and wax-covered 
tuberculated fruits. It is still there, but depauperate, and cannot 
bo found in fruit. Here are masses of what we might term the 
most handsome of all the Western Australian IXor’d-^Pileanthus 
jilifolius, a small shrub with masses of blooms of a geranium red 
colour, each tlower the size of a shilling. It blooms in the height 
of the summer, and has very delicate petals. Its massed effect is 
noteworthy. Here too we find Verticonlia gnindis with l)lossoms 
of a bright scarlet, and with it grows V. oculata with silvery-lilac 
llowers. The Diamond of the Desert spring is the typo locality for 
Isopogon tridens, but a search for tliis has so far proved un¬ 
successful. The great heath which extends for many miles to 
the north leads to the Valley of the Lakes, the broad middle 
course of what is now called the Namban Creek. Near here is 
Three Springs, where in the red sand we discovered more Banksia 
clegansj but no fruits. 

The Namban Creek about eighteen miles from the coast enters 
a deep and narrow course in the limestone, and disappears from 
view, to emerge under the sea at Fresh-water Point. The 
entrance is by means of two short tunnels, Ccich with an internal 
diameter of about forty feet. The scouring of winter Hoods has 
robbed the banks of their herbaceous vegetation, but the rocks are 
covered with green slime, and the temperature within is cool- 
cold. in fact. Bees have taken advantage of the coolness and free¬ 
dom from enemies provided by the roof of the tunnel, several hives 
being in evidence. The main track to the north passes over the 
first tunnel, and one would certainly not suspect ti'avelling over 
a subterranean watercourse were it not for the appearance of the 
flowering tops of Eucalyptus rudis protruding from the heaths to 
left and right. The final tunnel entrance has a dark and for¬ 
bidding appearance. Limestone rocks strew the floor and sides, 
and up above are thickets of the Geraldton Wax plant 
(Chamaelaiiciuin uncinaluyn) still in full bloom at the end of 
October. 

The above is a very brief survey of some of the more interest- 
ing plants of the district. The question that now arises, is, what is 
the reason for this segregation of localised endemics in this area. 
The answer to this is difficult to postulate. It is largely the ques¬ 
tion of an ancient area, and the geological complex, for here is the 
old plateau, evidenced by Mt. Peron and Mount Lesueur, with 
an extensive dissection, resulting in various soil typos in which 
the ancient species have held their own, and in which the variety 
given to the environment is sufficient for the support of species 


5 


having different soil requirements. At the same time we cannot 
overlook its relationship with the southern area between Cape 
Riche and Israelite Bay, especially in connection with its con¬ 
junctive species— Eucalyptus tetragona and Adenanthos cuneata, 
and here we are forced to the belief that these plants remain as 
vestiges of a formerly more common area of distribution. What the 
factors involved are, we do not know, perhaps an inability on the 
part of more aggressive species to colonise the area, or a certain 
fitness on the part of the plants concerned to thrive under these 
peculiar conditions. Whatever the answer, the fact remains that 
the Hill River-Mount Lesueur district remains as one of the most 
interesting, and fortunately one of the most inaccessible regions 
of the South-West. 

I am indebted to Mr. F. Gregson of Cockleshell Gully for 
valuable assistance in visiting some of the remote areas mentioned 
in this account and also for his freely-imparted information. 

Explanation of Plate.—A, Habit (reduced). 15, portion of 
inflorescence. C, flower. I), section of flower. E, anther. F and G, 
section of ovary. 


BIRDS OBSERVED AT SEA IN 1938 

By L. GLAUERT, W.A. Museum, Perth. 

The ocean traveller who is the fortunate possessor of W. B. 
Alexander’s “Birds of the Ocean" and a good pair of field-glasses 
can spend many happy hours watching the sea-birds that come 
into view. But if ho has neither of these or one only, then he is 
greatly handicapped, as I found to my cost during my outward 
voyage to England in 1938, when I had to depend upon the naked 
eye. 

On the trip to Sydney, which commenced on March 21, little 
could be recorded. The Yellow-nosed Albatross (Dio^nedea chloro- 
rhynchos) was abundant off the south coast from Cape Leeuwin 
until Albany was left behind, when it soon disappeared. Several 
Albatrosses were seen when crossing the Groat Australian Bight; 
some large blackish birds could not bo identified though one which 
came nearer to the vessel turned out to be a Giant Petrel (Macro- 
nectes giganieus). Passing along the coast of New South Wales, I 
was impressed by the relative scarcity of gulls and terns and the 
abundance of skuas, both the Southern Skua (Catharacta skua) 
and Richardson’s (Siercorarius parasiticus) being identified with 
certainty. 

In the vicinity of the Three Kings Islands, off the north of 
New Zealand, a number of petrels were seen flying in dirty 
weather though too far off to be recognised. On April 18, Auck¬ 
land Harbour provided a surprise with its tame gulls; the large 
Black-backed Gull (Larus dominicanus) seemed to favour the 




roofs of sheds as resting sites, and the Silver Gull (L. novae- 
hollandiae) was plentiful in the grounds of the Auckland In¬ 
stitute, some distance from the water. It was a joy to see both 
these birds so fearless. 

On the passage from New Zealand to Fiji, which was reached 
on April 22, sea-birds were seen but the only one to be identified 
was the Red-tailed Tropic-bird (Phaethon rxihvicauduH). Leaving 
Suva behind and approaching Hawaii wo were soon in the area 
of the northern Black-looted Albatross (Dioyxiedea nigvi'pes), which 
was with us within two days sail of Vancouver. At that time, 
attention was attracted by the vast swarms of the siphonophore, 
VelelUh through which the vessel ploughed its way for two days 
—the swarm must hav'e numbered millions. 

During the crossing of the Atlantic few birds were seen, 
probably because of it being their breeding season. However, on 
June 16, when six days from New York and three from Galway, 
a few wholly dark petrels were noted; these were most likely the 
Sooty Shearwater (PufJinuH gviseun), a species visiting the North 
Atlantic in the northern summer. The next day one or two were 
seen together with Fulmars (Fxihnaru^ gUicUtUs) which were 
more numerous. 

As Ireland was approached a greater variety was noticed. 
Those that could be identified included several species of gulls, 
including the so-called Common Gull (Larus canus), the Lesser 
Black-backed Gull (L. Juscus) and the Kittiwake (Rissu tridacU/la). 
Storm-petrels had been seen on many occasions, oven in Galway 
Bay; some seemed to have longer legs, others shorter ones so 
that I was confused as to their identity. Other birds seen were 
the Little Auk (Alle aUe), which was new to me, the Puffin 
(Fraterculu arctica), so easily recognised by its gaudily coloured 
bill in the summer time, and the Gannot fSula bassana), especially 
off south-western Ireland. Several terns and petrols were seen in 
the distance but never close enough for the details to be dis¬ 
tinguished. 

On the return voyage from England, via the Capo, con¬ 
ditions were more favourable. I had managed to secure binoculars 
and had many opportunities for appreciating their value. On 
September 19, off Cape Blanco, about Lat. 21“ N., many small 
black and white storm-petrels were seen, presumably the Wilson 
Storm-petrel (Oceunites oceanicus). Then for several days no 
sea-birds wore observed, but a surprise was given on September 
26, when at Lat. 16“ 22’ S., I saw my first Wandering Albatross 
(Diomedeu exulann), a young bird with the “white star" on its 
wings. The position, less than a thousand miles south of the 
equator, was unusual and according to one of the ship’s officers 
indicated stormy weather ahead. Several of the birds were seen 
next day and after that they became constant companions. Cape 
Hons (Pvocellaria aequinoctuilis) and Cape Petrels (Dapiion 
capense) made their first appearance at Lat. 26“ 36’ S., followed 
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Blaek-browed Albatross (Oiomodea 5Tie!ano|»hrys): Uppt^r view 
shows the characteristic under-winff pattern. 

Copyright Photos: S. Fowler 
















the next day by a variety of species, including a dock of eleven 
Prions. 

On October 1 in the bay at Capetown, before entering the 
harbour, we saw numerous little parties of Jackass Penguins 
(Sphenisens devierstis), their fearless behaviour being in marked 
contrast to the timidity of our local Fairy Penguin (Exulppivla 
minor) and made me wonder at the cause. 

Passing along the coast to Durban many Cape Hens, Cape 
Petrels and Albatrosses were seen, but after leaving that port 
on October 6, my diary is a blank for several days until at Lat. 
33° 15’ S., Long. 42° 24’ E., I noted my first Yellow-nosed'Alba¬ 
tross (Diomedea chlororhynchoH) and Giant Petrel tMacroneefes 
gigantexis). These with the Wandering Albatross, Cape Petrels and 
Cape Hens were then our companions for several days. On one 
occasion a Cape Hen was noticed which had lost one of its flight 
leathers and was. therefore, conspicuous from its fellows; this 
bird attended the ship for three successive days and then vanished. 

On October 15, when at Lat. 36° 05’ S., Long. 85° 05’ E.. 
the assemblage of birds was increased by the presence of the 
Sooty Albatross (Phoehetria .sp.; which, however, did not come 
close enough to enable the colour of its mandibular sulcus to be 
distinguished—the slender bill and less laboured flight showed it 
was not a Giant Petrel. 

The vessel was now in the vicinity of the islands in the mid- 
Indian Ocean, so that a considerable increase in the bird popu¬ 
lation seen was not surprising. Prions skimmed the waves in 
their characteristic fashion, vanishing when the blue backs were 
showing but flashing into view when a turn revealed the white 
under-surface. Individuals of the Black-browed Albatross 
(Diomedea mclanophryH) appeared together with a strange petrel 
which seemed to be the Grey Petrel or Pediunker (Procella.ria 
cinerea). The next day throe skuas (Catharacta skua) put in an 
appearance, one even spending some considerable time perched 
on a mast. 

The last Cape Hen was seen on October 16, but the Cape 
Petrels remained still with us and also the Wandering and Black- 
browed and the Yellow-nosed Albatrosses. On October 19, the 
day before reaching Rottnest Island, the last Wandering Albatross 
left, the Yellow-nosed not disappearing until Rottnest itself came 
into view. Here we were greeted by Silver Gulls and the local 
species of terns, indicating that the ocean voyage was over. 


WESTERN AUSTRALIAN JEWEL BEETLES 

By F. LAWSON WHITLOCK, Bunbury. 

In modern times, there has never been any lack of bird- 
lovers and present-day publications further popularise their study. 
C)n the whole, birds are the friends of man and are perhaps his 
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greatest natural ally in keeping down the hordes of insect lile, 
with their marvellous powers of reproduction. But it is not the 
study of birds I wish to draw attention in this short paper but to 
insects alone. It is highly important that a rising generation of 
students should concentrate their efforts on the vast insect woj'Id, 
whether they live in town or country for insects are found in more 
or less abundance everywhere and at all times of the yeai. 

In butterflies, alas! the West is not mucti favouied by natuic. 
Only between seventy or eigiity species arc known to occur in our 
vast territory, though doubtless as the tar North is more closely 
explored other species will be added, some perhaps new to science. 
But in the realm of Coleoptera or beetles, the case is tiic reverse. 
To become fully acquainted with all tlie beetles of Australia would 
entail the work of a lifetime, so I am confining my remarks to one 
great family—the Buprestidae or jewel beetles. This highly fav¬ 
oured by nature family contains a wealth of beautiful forms 
which cannot fail to appeal to all lovers of chaste and brilliant 
aspect whether in form or feature. Moreover, jewel beetles do 
not require journeys to districts far afield as a great many may be 
found in the coastal sandhills, country lanes, and even in our 
own gardens. 

In Australia, about 800 species are recorded, and nearly 20 
years ago, the late Mr. H. J. Carter published a list of 772 species 
with information as to which of the States each species is to be 
found (“A Check List of the Australian Buprestidae” The Avs- 
iralian Zoologist, vol. 5, pt. iv., March 24, 1929, pp. 265-304; with 
tables and keys to sub-families, tribes and genera). Mr. Carter 
specially studied the whole family and became our leading author¬ 
ity up to the time of his death some three years ago. He divined 
it into 60 genera. The genera containing the greatest number of 
species are as follows:— Custiarina, 254; Theniognatha, 125; Melo- 
basis, 65; Cisseis, 46; other smaller genera contain a dozen to a 
score. 

All can easily be recognised as Buprestidae by their elongate 
shape, conspicuously coloured thora.x, short-pointed antennae and 
metallic legs and underparts. But it is the highly coloured and 
patterned character of the wing cov^ers that irresistibly attract 
attention to these appropriately named jewels. Shades of green 
dusted with gold or copper, are typical of many. Others are decor¬ 
ated with creamy white or reddish backgrounds conspicuously 
marked with crossbands of black and in a few, notably in the 
genus Cisseis, white dots, geometrically arranged, take the place 
of dark bands, the background being a deep claret colour. The 
white dots in others are replaced by short silvery iiairs all strictly 
arranged in unvarying patterns. Again the whole wing covers 
may be a uniform Indian red, except the tips which are black 
and the cover longitudinally grooved but the diversity of colour 
and shading is endless* I must refer to size, which varies as much 
as shading and colouration. Of the 245 species known to inhabit 
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the West, the largest I have ever met with measured nearly 
two inches in length with a proportionate width. It is an experi¬ 
ence to see and hear this fine insect booming along in a steady 
straight flight. The male is rather less in size than the female. I 
first met with this colossus up the Midland Railway near to 
Mogumber and again at Arrino. But there are others nearly as 
large to be found in the wheat bell and beyond towards Coolgardie. 

Cultivation lias little to do with the distribution of jewel 
beetles, so long as native i)ushes, such as acacias and other small 
trees are left standing around paddocks. There they will be found 
in due season, which usually coincides with the flowering period. 
But there is no need for dwellers in big cities like Perth to travel 
far before they can reasonably expect to meet with equally fine 
species. Here at Bunbury on the coastal plain, which extends miles 
to the north of Perth, is to be found a tree known as the Pepper¬ 
mint (Agonis flexiiom). It is a tree of no great size and on the 
coastal sandhills is reduced to a dense scrublike growth often not 
more than four feet in lieight. These trees and scrubs flower 
early in the spring. By the end of September they should be full 
of their small thickly growing white flowers. The flowers are the 
favoured food of two fine and beautiful jewels, and also of several 
pretty but less conspicuous species. 

I usually commence my search the first week in October, 
choosing a reasonably sunny day with a moderate wind, or better 
still, a calm. The species I am searching for is a large one, the 
females being about an inch and a half in length, the males 
rather smaller. Cautiously approaching a mass of scrub or a 
small bush with plenty of flowers I give it a preliminary glance 
ever before going nearer. H is easy to realise that large insects 
coloured green and decorated with red crossbars are fairly con¬ 
spicuous. When I spot one, I carefully insert my net or even my 
hat underneath and pick the beetle off with my fingers. A little 
practice makes one deft at the operation, but if a mischance 
occurs, the net below will remedy the bungling, for all the jewel 
beetles I am acquainted with have the habit of dropping down in 
an inert condition. This is very convenient for a collector, as long 
as he does not forget to insert the net below his objective- To 
search for a beetle in scrub and herbage into which it has fallen 
is usually a hopeless task. 

This large species, BtUjmodera cancellutaj is by no means 
rare, but it must not be forgotten that certain trees and bushes 
are favoured to others quite nearby. The species flies freely but 
rather heavily and erratically, and it is not often one can net it 
on the wing. A second and very brilliant species is to be found 
a little later and in similar situations. It is appropriately named 
Themognuthn gloriom. It is not quite as large but makes up for 
this in its striking brilliance of colour. It is a good flyer so low 
bushes offer the best chances for its capture. If approached cauti¬ 
ously the brilliant, highly polished golden thorax is sure to catch 
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the searcher’s eye. The wing covers are of a brilliant emerald 
green, but if this beetle is resting with only the profile exposed 
to view, it is by no means easy to see; usually where one is found 
there will be three or four more close at hand. After quietly 
examining the bush with the eye it is often a good plan to gently 
beat the clusters of fiowers over the net held underneath. Often 
an overlooked specimen is thus secured. The wing cases of this 
brilliant species arc occasionally used in the making of bracelets 
or collarettes, the result being very effective. 

A method of capturing the larger S. cancellaia has been de¬ 
veloped by the enterprising Australian boy. The larva feeds on the 
wood of the Peppermint tree. Its presence when the perfect insect 
is ready for flight is betrayed by the open gallery leading to 
daylight. Into the opening the boy blows the smoke of a cigarette 
or other combustible. Plugging in the smoke with the tip of his 
finger he waits until the insect within tickles his finger tip in its 
efforts to escape the smoke. One boy showed me a large tobacco 
tin containing nearly a score of specimens obtained by this method. 

Smaller species of Castiamui such as C. cincta may be found 
about the end of October by patient watching when a favoured 
tree is located- They must be swept off the flowers by a sharp 
stroke of the net to effect a sure capture as they are easily alarmed 
and are quick off the mark. A still smaller and curiously marked 
species, Cuaris discoflavu, is coloured cream and dark green. Both 
these smaller species are metallic green beneath, but this is apt 
to fade to dark blue after death. 

Another common coastal shrub is well-worth searching during 
the warm weather period from December to April. It is apparently 
a species of Patersonia, of a spreading habit with a usual height 
of from three to six feet. The foliage is rather dense and some¬ 
what spiky. The flowers, bright yellow and very numerous, appear 
to be very attractive to jewel beetles and other insects such as 
bees and wasps. The commonest jewel found in them is Melobasis 
httha7)ii. It is considered to be a very variable beetle and six 
varieties have been described and named. Mr. Carter lumps them 
all together as one species. I have had exceptional opportunities 
to collect a good series of this beetle, and I find no evidence 
of interbreeding amongst the different varieties which occur at 
different periods of the warm season. So I am inclined to the view 
that in reality we have several distinct species. All are of a similar 
slender shape but differ greatly in size and colouration. The largest 
specimens I have are about three-quarters of an inch in length 
and the smallest about three-eighths. The upper surface vni’ies 
from a dull dark green to a silvery shining green with a narrow 
1 eddish band along the margins of the wing covers. Beneath all 
are a metallic bronze or dark green; one pair I captured were 
brilliant emerald green. When on the wing the abdomen shows a 
bright blue. These beetles may be spotted by running the eye 'vei 
the flowers and amongst the spiky foliage, where they are easily 
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to be seen. On a cool cloudy day they can be beaten out of sheUer 
by smartly tapping the clusters of branchlets, the not being held 
underneath. This beetle is an adept at shamming death. When the 
contents of the net arc examined by tipping out on a bare place, 
all the vegetable rubbish, ladybirds, weavils and a variety of other 
life will be found. 

In some seasons other jewels will turn up. belonging to the 
genus Cisseift. This genus is not a very showy one. Deep claret 
or plum colour prevails, but all species have their distinctive 
markings, which most often take the form of wliile dots forming 
a regular pattern. Two conspicuously dotted species are found 
on the foliage of blackboys on which they feed. To catch these 
one must approach the low blackboys cautiously, and when one 
is spotted at rest on the narrow foliage, strike swiftly and surely 
as they are quick off the mark. The first is known as Cifiseis 77,- 
punctata^ the second as C. stigmata^ the latter is beautifully shot 
with gold dust about the head and thorax. December and January 
are the best months for both. I have one of the spotted species 
taken in a Nedlands garden, but this is a larger insect. 

Not all jewel beetles are brilliant above; the members of the 
genera Curis, Neocuris and Ethon are all dark-coloured insects 
when seen from above and some are inclined to small size, but a 
pocket lens will reveal the beautiful sculpturing of the wing 
cases. 

Not much equipment is required for hunting jewel beetles. A 
gauze net, which can be made at home, encircling a ring of stiff 
fencing wire and terminating with a handle to be stepped into a 
metal socket or a length of electric light tubing, is ail that is 
really necessary. To reach flowers at a height, a bamboo rod is 
needed. Then there is the killing bottle. Cyanide is a deadly poison 
and difficult to obtain, but petrol fumes arc quite as effective. 
Obtain a small glass bottle with a wide mouth and a good-fitting 
cork, then got a wad of cotton wool and on this pour a teaspoonful 
of petrol. The captured insect is overcome by the fumes in a few 
seconds, but leave it in the bottle for an hour. The dead specimens 
should be enclosed in an airtight tin over night containing wet 
blotting paper or wadding. Next day rigor mortis will have been 
relaxed and the specimens can be carded with the antennae and 
logs in a natural position. Name, date and locality are to he 
marked on the card. 

Not every year produces a good “Stig” season. An experienoed 
collector told me that one in every three is the average. I find 
this is about correct, but some summers favour one species, some 
another. Just now fend of January) Quandong flowers are at their 
best and the variety of all sorts of bees, wasps, hornets and large 
flies visiting them is full of interest. Several species of “Stigs” 
also arc attracted. 

As- a final remark let me state that the study of entomology 
has a very stimulating effect on the eyesight which becomes acute 
in a very short time. 
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BREEDING OF THE BLACK AND WHITE FANTAIL 

fRhiljidura leucophrysj 

By ERIC H. SEDGWICK, Government School, Caron. 

A short time ago I had occasion to glance through my notes 
on the Black and White Fantail, and noticed that I had made a 
number of observations on one pair of birds at Nangeenan during 
1934-1936. These notes by no means constitute an intensive study, 
but in the aggregate they give a fairly complete picture of the 
breeding cycle of the birds observed. 

My assumption that the study is of one pair of birds is based 
on circumstantial evidence. In June, 1933, two birds took up terri¬ 
tory near my residence and this territory was held without inter¬ 
mission at least until the time of my departure early in 1937. As 
the birds were not marked, I have no proof that the same two 
individuals were present throughout tlie whole of that period. On 
the other hand I have no reason to believe that any change took 
place. 

For the sake of brevity I present the notes in what is sub¬ 
stantially their original form, commencing from the beginning of 
1934. 

THE NOTES 

1934: Feb. 26: The Wagtails, which were very vociferous during 
the breeding season, are now moulting and rather quiet. They 
chatter a good deal, but do not give their loud call-note frequently. 

July 15: Noted Wagtail driving oft a Horsefield Bronze Cuckoo. 

Aug. 13: The Wagtails have a nest half built on a horizontal 
dead branch of a pepper tree fSchinus violle) which is growing 
close be*side my house. The nest is well sheltered by foliage above 
and is about 18 feet from the ground. 

Aug. 14: The Wagtails have been taking some strands of teased- 
out binder twine which I put on the fence near the nest. Though 
there has been no moon, the birds have been calling at night. 

Aug. 20: The Wagtails are still adding to their nest and are 
now very aggressive, attacking Magpies, Magpie-larks, Chestnut¬ 
tailed Ti'.ornbills and other birds. One Thornbill was held down 
and pecked. An attack on two Welcome Swallows proved ineffective. 

Aug. 24: Wagtails commenced brooding. 

Sept. 27: Eggs apparently hatched- The birds seem to sit very 
little now. 

Sept. 15: Saw young for the first time. The nest is too high 
and too well sheltered by leaves to be conveniently observed. No 
sign of egg shells under nest. [At Croydon, Victoria, in 1924, I 
saw a Wagtail leave a nest containing newly-hatched young and 
deposit an egg shell at a distance of 70 yards from the nest.J 

Sept. 19: There are two young in the nest and they are begin¬ 
ning to be uncomfortably large for their quarters. While I was 
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■watching the nest, one of the adults feigned injury, fluffing out its 
feathers and shuffling along the ground in such a manner that its 
legs were not visible. 

Sept. 20: Young out of nest. 

Sept. 23: Hearing an outcry from the Wagtails, I went to in¬ 
vestigate. A Nankeen Kestrel flew from the nesting tree. I could 
not see the young birds. 

Sept. 24: Young Wagtails safe and moving freely about the 
tree. A hcid of cows is driven past daily and one adult bird follows 
them to their pasture, returning almost at once. 

Sept. 27: Young Wagtails Hying about near tree. 

Sept. 28. The old birds arc repairing the nest and the young 
a.re searching for food on their own. Though the parents arc still 
feeding them regularly. 

Sept. 29: Noted a Magpie taking a great interest in the young 
birds until it was driven off by the adults. 

Oct. 2: Two eggs in nest. 

Oct. 3: Wagtail sitting again. 

Oct. 7: One Wagtail sitting, one feeding young. The young now 
closely resemble the adults, except for the brownish bars on their 
wings. 

Oct. 13: The Wagtails behave aggressively towards all birds 
of all species which enter their territory, except a Rufous Song- 
lark and a party of White-winged Triilers. 

Oct. 18: The second clutch has apparently hatched. The parents 
are not sitting much, but are adding to the nest; yesterday a bird 
was taking cobwebs from a window frame. 

Oct. 20: Thought I heard call of second brood Wagtails today. 
The first brood birds have been trying the true call notes. 

[The second brood apparently met with misfortune—perhaps 
a Magpie which showed groat interest in the brood was responsible, 
or perhaps the Kestrels nesting nearby were to blame—at all 
events nothing more was heard of this brood and later I found 
the parents sitting again.] 

Nov. 9; Today the third clutch hatched. 

Nov. 11: Since Oct. 24 the first brood Wagtails appear to 
have been self-supporting. Now they are no longer in the vicinity. 

Nov. 14: Young Wagtails showing over the edge of the nest. 

Nov. 19: One young bird out of nest. 

Nov. 20: Three (all) Wagtails out of nest. 

Nov. 23: Disturbed one of the juveniles, causing it to fly to a 
branch between four and five feet from the ground. 

Nov. 24: Young Wagtails ranging widely. 

Doc. 8: Third brood still being fed, but I have not seen more 
than two for some days. Today I removed the nest, supposing that 
the birds would no longer require it. It is a well-built nest of cob- 
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webs, hair, shreds of hessian and feathers. The additions made 
before the final sitting constitute a second nest placed witlrn the 
first, so that though the outside depth was finally 3i in., the inside 
depth was only 1 in., probably no more than when the nest was 
first built. Diameter of nest, 3 in. [This nest was forwarded to the 

W.A. Naturalists' Club for exhibition. This use of one nest for 

three successiv^e broods is unique in my experience of the species.] 

1935: Feb. 2: Today I found another Wagtail’s nest in the 
grounds. I cannot see how this nest could have been built without 
attract'ng attention, unless it was built during January while the 
place was deserted. 

Mar. 3: The Wagtails still roost in their old nesting tree, but 

are not much in evidence during the day. One at least is moulting 

and both seem quiet. 

Aug. 12: For the last week the Wagtails Have been busy near 
their old nesting place. There is no sign of a nest yet, but both 
birds visit a certain branch and make peculiar movements over 
it with their bills. 

Aug. IS: The nest appears to be almost complete, though 
almost hidden by the thickness of the branch upon which it is placed. 

Aug. 25; Wagtails sitting. 

Aug. 31: At least two, probably three, eggs in the nest. 

Sept. 7: One egg and one newly-hatched chick in the nest. 
No sign of egg shells. 

Sept. 8: Wagtails brooding young. 

Sept. 23: Young Wagtails—two—now almost too big for the 
nest. Standing on edge of nest today. 

Sept. 24; Young Wagtails fiying about the tree. 

Oct. 4; Young Wagtails still being fed. The old birds have 
started another nest in a tree twenty yards from the first. The 
old nest has disappeared—possil)Iy the materia) is being used for the 
new nest. 

Oct. 13: Wagtails sitting. 

Nov. 3: Wagtails repairing nest. It would seem that the second 
brood has failed. 

Nov. 8: Second brood has not failed—very lively; young birds 
appear almost ready to fly. 

Nov. 9: Young out of nest and able to fly. Apparently they 
went to roost in the tree where the first nest was. 

Nov. 23: Wagtails have commenced a third nest on the site 
of their first nest of this season. 

Dec. 2: Wagtails sitting. 

Dec. 9: Second brood birds still about. 

[No further observations in respect of this season were pos¬ 
sible.] 

193(5: Aug. 10: The third nest which the Wagtails built last 
year is still intact and since the end of July the birds have been 
about it a good deal. I think that they are building in the old nest. 

Aug. 26: The Wagtails appear to he sitting. I should say that 
they probably started four or five da^’s ago. 
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Sept. 13: Young Wagtails overflowing nest. 

Sept. 18: Fledgeling left nest. One flew from the nesting tree 
to another tree twenty yards distant. 

Oct. 4: Young Wagtails still about. Adult sitting, presumably 
on a second clutch. 

Oct. 7: Two eggs in Wagtails' nest. 

Oct. 16: Young Wagtails in nest. 

Oct. 18: First brood Wagtails still about. 

Oct. 25: First brood Wagtails have now gone. One of the 
second brood left the nest today. 

Oct. 27: Both second brood Wagtails out and flying about. 

Oct. 29: Noted young Wagtail at far end of forest- -a distance 
of half a mile. Possibly one of the first brood birds as the Wagtails 
under observation are the only ones nesting in the forest. 

Oct. 30: Wagtails have built another nest near their last. 

Nov. 3: Bird sitting on new nest this morning. 

Dec. 1: The third brood consists of three chicks which have 
left the nest. The second brood birds disappeared recently, 

Dec. 20: The Wagtails are repairing their old nest—the one 
used for the first and second broods—presumably with a view to 
rearing a fourth brood. 

1937: Jan. 24: Returned from vacation today and found the 
Wagtails feeding one young bird which, I should say, had not long 
left the nest. 

There are many obvious gaps in the foregoing record and often 
obscurity as to the actual dates of occurrences. This latter weak¬ 
ness is largely due to the fact that not one of the nests observ'ed 
was readily accessible. Even the old device of a mirror on a rod 
proved of little assistance. Nevertheless, these notes are presented 
in the hope that they may add a few details to the history of the 
species. 

SUMMARY 

From the data given above the following generalisations may 
be made on the nesting cycle of the Black and White Fantail:— 

1. The first clutch may be expected in the third week in August. 

2. The second clutch during the first half of October. 

3. The third clutch about the beginning of November, 

4. And the fourth clutch, if any, late in December. 

5. Brooding time is approxim£\tcly 13 days. 

6. Nestling period is about 13 days. 

7. Juveniles are driven off just prior to, or at the hatching of, 
the next brood. 

8. Percentage of successful broods is very high, at least 18 young 
being reared in the three years, while only three were known 
to have been lost. 

9. Usual clutch appears to be 2 eggs, but two clutches of 3 eggs 
were noted—both being third clutches. 

10. Moult takes place in late February. 
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OBSERVATIONS ON DENSITY OF THE WESTERN 
GREY KANGAROO 

(Macrofnis ocydromusj 

By BRUCE SHIPWAY, South Pertli 

Though the Western Grey or Forrester Kangaroo rATacrojms 
ocydroynns Gould), is protected in a reserve which embraces an 
extensive part of the South-West of the State, nevertheless it is 
possible for a large trade in skins to be carried on. During 1945, 
according to figures supplied by the Fisheries and Game Depart¬ 
ment, 71,548 skins were stamped for loyalty. The average weight 
of a skin is 11 lb., and the price reached as high as 25/- per lb. 
Thus it will be seen that the kangaroo provides a natural resource 
of not inconsiderable value and it is of the highest importance to 
have data on the population statistics of the species to assess how 
well, or badly, it is standing up to the strain of hunting, the altera¬ 
tion of its habitat and the other factors which have a bearing on 
its survival. 

Unfortunately field data of this kind are almost entirely lack¬ 
ing; what information exists is mainly anecdotal and limited to 
vague personal opinions. Whilst I was engaged with the party con¬ 
ducting the preliminary survey for the proposed standard gauge 
railway between Toodyay and Midland Junction, along the Avon 
Valley. I interested myself in obtaining some definite figures on 
the kangaroo population of the area. 

Part of the country traversed by the proposed railway includes 
an area of about 250 square miles of uninhabited land that is not 
used to any extent for grazing or agricultural purposes. This is 
located along the southern side of the Swan and Avon Rivers and 
is centred around their junction—a point marked by the contluence 
of the Cluttering Brook—about 30 miles north-east of Perth. It is 
typical Darling Range country, rugged and hilly, with altitudes 
varying from 100 feet above sea-level, in the river bed, to 1,200 
feet on the plateau. The latter is covered by laterite or “gravef 
on which the jarrah fEucalyjdns marrfinata) is the principal forest 
tree. On the precipitous slopes where the underlying granite is 
e.xposed wandoo (E. rediincaJ grows down to the watercourses. 
During the winter water is abundant but in the dry summer months 
fresh water is restricted to one spring or soak per 100 square 
miles. 

Eight miles of bush track passing through this area was selected 
as representative of the whole and this was traversed in a jeep 
each morning between 7 and 9 a.m., and again each evening be¬ 
tween 4 and 6 p.m., the noise of the vehicle being relied on to 
^‘tlush” the animals from their resting places. The number of 
kangaroos seen within a closely estimated 5 chains either side was 
recorded, thus giving a check on the density in one square mile. 

A total of 60 counts were made on 30 days in a six weeks 
period during July and August, 1946, with an aggregate of 780 
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kangaroos seen. This gives a mean of 13.0 kangaroos per square 
mile. The evening counts were by far the larger, the maximum 
being 28, whereas the greatest number seen on a morning count 
was only 7. 

I examined 20 kangaroos which had been killed by various 
means and found that 16, or 809^, wore females, all with young 
in the pouch—these were furred after July. Twelve of the animals, 
or 60%, were infested with a parasitic nematode in the connective 
tissues of the hind legs, mainly around the knee joints. 

A close watch was kept for smaller mammals, possums, etc. 
Very few Brush fMacropus mna) were seen and although the party 
included some first-class bushmen, there was a complete absence of 
reports of other marsupials. 


SOME NOTES ON THE LACE-WING 

f^Acmonotus 

By WALLACE H. MATHEWS, South Perth 

AcmonoUis 7naguns is one of our most handsome Lace-wings 
and is a member of the Superfamily Myrmeleontoidea and of the 
family Ascalapidae. Dr. R. J. Tillyard says of them: 'These beau¬ 
tiful insects are perhaps the most highly developed of all the 
Planipennia, they are diurnal insects, and like their analogues, the 
Butterflies, have developed long, knobbed antennae. They generally 
rest with vv‘ngs drooping obliquely below the abdomen. Their hard 
oval eggs are laid transversely in masses around twigs or grass 
stalks, 50-100 together, and are frequently met with in the bush. 
The larva differs from true ant-lions in having much larger h(‘ads 
and jaws, the body is thick but more or less fiattened above and the 
lateral processes are well developed, they hide away under debris. 
The cocoon is spherical but disguised by having bits of debris, 
leaves, etc., spun in with the silk.” The males of this species have 
two raised conical processes dorsally on the second abdominal 
segment, from which they exude a volatile substance having the 
aroma of crushed wattle pods. 

Their habitat is Australia generally, but they are absent from 
Tasmania and New Zealand. 

Around Perth they arc generally found from November to 
February, and may be observed at dusk hawking around tele¬ 
graph or light poles for mosquitoes and other insects. An individual 
insect will remain in the one particular spot for several evenings. 
I have caught one and marked it, and then released it about 150 
yards from its original position, and in a few minutes it was back 
on its old beat. I have repealed this as many as six times in the 
one evening, and always with the same result. 

The larva does not make a pit but moves backwards just 
beneath the surface of the ground, with jaws and eyes exposed, 
and secures its prey in this way. Like all the Ant-lions it has no 
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functional vent and therefore during the two or three years of its 
life in this form it passes no excrement, but this is found in a 
pocket in the rear of the cast skin after it has pupated. 

It should be remembered that, whether in larval form or fully 
developed, these are useful insects and claim not only our protec¬ 
tion but our admiration also. 



Adult iind larva of the Lace-wing (Acmoiiotiis magiuis). 

Photos: Wallace H. Mathews 


FROM FIELD AND STUDY 

Flowering of the Hiackhoy.—With che approach of spring, the 
outskirts of Perth present annually a characteristically Australian 
scene in the myriad green flower spikes of the Underground Black- 
boy (Xanthorrhoea gracilis Endl.). Who has not observed these 
spearlike growths—rank after rank as though an army of native 
warriors crouched hidden in the undergrowth. 

Later the scone changes with the appearance of the tiny cream- 
white blossoms which stud the green spearhead to its junction with 
its shaft and the effect is now that of innumerable candles but 
awaiting the taper. The profusion and regularity of this growth 
leads the casual observer to assume automatically that each year 
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oach plant throws up a tiowerspike. However, having a number of 
this species on my property I have watched the individual plants 
for some years and find that the above is not the case. Apparently 
two or even three years may elapse between the appearances of 
the flower spikes but in any case not one of the plants under my 
observation has each year in succession produced a flower spike. 

I am unaware whether such biennial or triennial flowerings 
are characteristic of the allied species the Arborescent (Xmtihor- 
rlioea preissii Endl.) and Drumstick (Kingia australis R.Er.) 
Blackboys. E. J. BROWNFIELD, Mt. Lawley. 

♦ ♦ ♦ 

Magpies “Anting’*. On June 22, 1946 at about 11 a.m., a friend 
and I saw a Magpie “anting.’' It was in the bush part of King’s 
Park, Perth, in a slightly open spot with shrubs, grass and black- 
ooy. Eight or nine Magpies were on the ground or in low bushes, 
apparently feeding. One, a female I think, was cracking up lumps 
of blackboy with her bill into fragments about iin. long. It pushed 
tliese into its breast, abdomen, wing and shoulder feathers, flufied 
itself out a bit, walked round for a few minutes and then repeated 
the operation. It did this three times. It did not eat any of the 

blackboy. I saw no other birds “anting.” I flushed the birds, but 

this one took off erratically, flew a short distance and alighted in a 
low tree apart from the others. This and her attitude led me to 
think she was sick, which might have been the cause of the “ant¬ 
ing.” 

—LINDSAY E. SEDGWICK, Caron. 

[“Anting” is the name given to a recently-discovered habit among 
birds where some individuals of a species, but not all, apply certain 
substances, most commonly crushed ants, to their plumage. The 
purpose is not positively known but it is thought to provide a skin 
stimulus or tonic when the bird is either ailing or becomes heavily 
parasitised by feather lice. “Anting" has been most intensively 
investigated by Mr. A. H. Chisholm, of Melbourne, whose paper, 
“The Problem of ‘Anting’,” The Ibis, July, 1944 pp 389-405, is the 
latest review of the subject. The Magpie (Gymuorhina dorsalis) 
has not hitherto been recorded as a species addicted to the habit, 
nor has the gum of the blackboy (Xanthorrhoea preissii) been pre¬ 
viously reported as a substance used for the purpose.—EDITOR.] 

* 

This “Anting” Business.—A pet hybrid cockatoo (Kakatoe san- 
quinea x rosexcapilla or K. roseicapilla x sangxiinea), captured near 
Lake Campion in 1935, whilst sitting on my knee one day recently 
picked up an ant crawling on my trousers. He shook his head as 
if with distaste and put his bill under his wing coverts. Was he 
“anting”? He did not pick up another. On another occasion I was 
flicking the tobacco juice from my pipe when some entered his 
mouth. Again he shook his head and put his bill under his wing 
coverts, moving it about as before. Was he “anting”? I think not. 

L. GLAUERT, W.A. Museum, Perth. 
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A Rottnest Puzzle.—The composition of the indigenous mam¬ 
malian fauna of Rottnest Island has long been a matter of uncer¬ 
tainty. Today only one species, the Quokka, Macrojms (Setonix) 
brachyurus (Q. & G.) is to be found there, yet we read in L. Frey- 
cinet's account of the island which appears in Chapter IX of Peron’s 
“Voyage de Decouvertes aux Torres Australes," Vol. 1, 1st ed., 
1807, on pp. 188-189: “Nous y avons observe unc petite espece de 
kanguroo de 65 centimetres de hauteur environs [2 pieds] qui s'y 
trouvoit tres-nombreuse. Nous y avons egalement rcconnu une 
seconde espece de quadrupede de la grosseur d’un rat tres—fort, 
que les anciens navigaleurs hollandois ont effectivemcnt pris pour 
un rat, mais qui, d’aprcs les observations de notre naturaliste M. 
Peron, appartient a un genre nouveau tres—remarquable, ot dont 
la description doit se trouver dans la partie zoologiguc des travaux 
de cet estimable et laborieux naturaliste.’' 

Unfortunately Peron died before the work was completed and 
so the promised description never appeared. 

It has been generally held that the “petite espece de kanguroo” 
referred to was the Quokka, still so plentiful on the island today, 
and the second species had become extinct. But a little reflec¬ 
tion will cause one to realise that the animal measuring 65 cm. 
(2 feet) in height could not possibly have been the Quokka, which 
is a much smaller animal. 

It seems, therefore, that there are two alternatives; Either 
the larger form has died out and only the smaller rat-like species 
—the Quokka—survived, or that a mistake has been made by includ¬ 
ing the Garden Island Tammar Macroyns eugenii devbianus 
(Gray) in the Rottnest list.* There is no confirmatory evidence that 
the larger Macropod has ever existed on Rottnest. There are no 
records in the British Museum List of Mammals published in 1843 
nor in the later Catalogue of Marsupials of 1887, though the 
Tammar from Garden Island is referred to in both volumes. Fur¬ 
ther, Waterhouse’s Marsupiata of 1846 makes no mention of its 
presence on Rottnest nor have I ever in my many trips to the island 
seen any Macropod skulls that could not be ascribed to M, bra- 
chyurus. 

I would therefore suggest that a mistake has been made in 
the French account that the larger species mentioned was obtained 
on Garden Island (Buache) and that the smaller remarkable species 
is none other than the Quokka, which fortunately is still flourishing 
on the island. May it long continue to do so for I fear its days 
are numbered in its restricted habitat on the south-western main¬ 
land. 

L. GLAUERT, W.A. Museum, Perth. 

*The life reported on Garden Island (He Buache) consisted of 
“partridges, crows, smaller than those of Europe, and seals.” No 
mention is made of the Tammar which was common there in 1829. 
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Feeding of Kookaburras.—An interesting example of how neces¬ 
sary a good pair of field glasses is for accurate observation, took 
place at Mundaring Weir during a Naturalist Club excursion on 
nearby. Hanging from its beak was an animal which was variously 
October 20, 1946. A Kookaburra {Dacelo gigasj flew to a tree 
identified by several observers as a snake one foot long, a lizard, 
and by one person only, correctly, as a frog (almost certainly 
Hyla aurea)‘ One leg hanging down gave the erroneous impression 
of length, such as would be characteristic of a snake or lizard. 
During the afternoon either the same Kookaburra or others brought 
in the following food:—a jilgie (Chaeraps) with both claws missing, 
a small skink lizard and a swamp tortoise (Chelodina longicollis). 

—V. N. SERVENTY, Subiaco. 

» ♦ ♦ 


The Flight of the Pelican. The flight of birds is always a source 
of interest, whether it be because there is such great variety or 
because it seems to be an indication of tremendous strength and 
staying power. It was therefore not unusual that when in Febru¬ 
ary, 1947, I saw six of our Pelicans (Pelecamis conr.picillatus) 
taking off from the water of Butler’s Swamp at Claremont and 
ascend into the blue, I should keep the birds under observation 
until they rose almost out of sight, until in fact they were mere 
specks, just a mere pinpoint against the white clouds. I watched 
the birds for some time until they ceased circling and flew oT to 
the north. 

The question then arose what altitude had the birds attained? 
To this I knew no answer and so decided to write to the Chief 
of the Division of Aeronautics of the C.S.I.R. in Melbourne. In 
due course, Mr. L. P. Coombes replied that if the birds were directly 
overhead then they were probably at 10,000 feet, but if the angle 
was 45° then the height would bo in the vicinity of 7,000 feet, Mr. 
Coombes added that he had forwarded my query to Captain J. 
Laurence Pritchard, the Secretary of the Royal Aeronautical Society 
of Great Britain, who had made a special study of birds. 

Captain Pritchard took the matter up and in his letter of April 
10 wrote: “The Pelican is a much more strongly flying bird than is 
generally realised, ungainly though it looks on the ground. I should 
judge that if you could just see it as a speck in the sky it would 
be up round about 8,000 to 10,000 feet.” 

This reply reminded me that some years ago an amateur airman 
practising making altitude met a bird at 10,000 feet, which he 
thought might be an albatross, but which in all probability was 
another Pelican preparing to move off. This observation, too, was 
made in the vicinity of Perth. 

~L. GLAUERT, Perth. 
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ANNOUNCEMENT 

With this, the first number of The Western A\istral%an 
Naturalist in its new style, we feel it desirable to give some idea 
of the function which it is intended to perform. 

Excepting in the realm of bird-study, which has been well 
served by The Emn, the journal of the Royal Australasian 
Ornithologists’ Union, field-naturalists in this State have been 
handicapped by the lack of a suitable periodical in which to record 
their observations and studies. In former years the Journal of the 
W.A. Natural History Society served as an appropriate mediurri^ 
but in the course of time this society evolved into the Royal Society 
of Western Australia and its journal has become the organ for 
the publication of the results of formal and organised, mostly 
professional, research. 

It is not intended, however, that The Western Australian 
Naturalist should be a magazine of popular natural history, as 
other publications both here and in the Eastern States cater 
admirably for this aspect of the subject. The matter published 
will represent the original work of our member field-naturalists, 
work that will be a contribution to the knowledge of our flora and 
fauna. Nevertheless, the journal should bo of interest to that 
section of the general public which has a taste for natural history 
and we hope it will prove of value to schools and societies where 
natural history subjects are studied. 

We hope also that the publication of The Western Australian 
Naturalist will serve another purpose; that it will be a stimulus 
to those naturalists who have come in the possession of facts of 
value concerning our wild life but have failed to put them on 
record. Much valuable material, which could be used as “source 
data” by present and future students has been lost in this way 
during the years owing to the lack of a convenient journal in 
which it could be recorded. 

Finally, we hope that this journal will help to increase the 
numbers of those interested in natural history and to contribute 
in some small way in forwarding the ever-growing interest in 
the study and appreciation of nature. 

Ultimately, The Western A^istralian Naturalist will be pub¬ 
lished at regular intervals, but in the meantime it will appear 
“from time to time”. 

V. N. SERVENTY, 

President, W.A. Naturalists’ Club 


24 * 



THE WESTERN AUSTRALIAN 

NATURALIST 


Vol. 1 


SEPTEMBER 15. 1947 


No. 2 


ARTIFICIAL PROPAGATION OF 
FLORIBUNDA 


By A. MAIN, Perth. 




I 





The Western Australian Christmas Tree ^ 

so called from its mass of golden blossom borne ^^.^hristm^’ 
time, is a tree of from 25-30 feet in height, a root parasite, and 
a member of the mistletoe family (Loranthaceae). In nature, 
seed is set freely and though the germination ratio appears to be 
fairly high, unfortunately the seedlings rarely reach maturity. 
Reproduction in the native slate is normally by means of root 
suckers which are given off at some distance from the parent 
plant, so adjacent trees are commonly connected by means of 
underground stems. Thus the spectacular flowerings which are a 
delight to all observers in the early summer months appear to 
have, at this stage of the plant’s evolution, lost their biological 
utility. 

Among horticulturists, propagation has been considered rare 
and diflicult, seedlings failing mainly, it was believed, because the 
roots did not reach a suitable host before the food supply of the 
seed was exhausted. 


Mr. O. Dowell, formerly head gardener of the University of 
Western Australia, had some success in growing the plant to 
maturity by germinating the seed in pots of couch grass. Appar¬ 
ently a host-parasite relationship was established and seed so 
planted produced plants which flowered in about six years. The 
pi'esont gardener, Mr. George Muns, has numerous plants which 
he has grown in this way. 

The trial related below had its beginning in a habit of the 
author of collecting seeds of native plants while walking in the 
bush and then attempting to germinate them in pots at home. 
The process was very casual and no records were kept. In this 
manner, over a period of two years, attempts were made to 
grow iVui/isia. Seeds collected in the summer wore germinated in 
trays, but the number germinating was very small and none grew 
beyond the cotyledon stage. About May of the second sea.son, 
germinated seeds were brought from the bush and placed in 
various pots in close proximity to plants which it was hoped 
would prove suitable hosts. This met with little success and only 
one plant (growing with Eucaly^tiis torquata) lived for any 
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length of time, and even this failed to survive the second summer. 
It was never discovered whether this plant had established a 
host-parasite relationship or not. 

No further tests were carried out during the period 1941-45, 
but during the late summer and autumn of 1946 more seed was 
collected in preparation for another approach to the problem. It 
was reasoned that, if the host-parasite relationship was all that 
the young plant required in order to reach maturity, then surely 


FIG.l.—Specimens of Group (b) il, showing root development, 

September, 1946 

suflicient opportunity existed under natural conditions for this to 
bo established and therefore, considering the number of seeds set. 
at least a small percentage should grow by chancing on a host 
plant before the seed stores were depleted. In view of the fact that 
natural propagation does not occur in this way, the non-finding 
of a host was not considered the essential factor causing the early 
death of the young plant. 

From the appearance of the young seedling when grown in 
pots and about to die, the probable cause of death was inferred as 
follows: 

The cotyledons and first shoot of the dying plant are green and 
usually still attached to the seed, while the root begins to turn 
brown at the tip, the discoloration moving progressively up the 
root. At about the same time, when the root is rarely over half 
an inch long, the green parts begin to wither and shrivel. When 
healthy, the root appears quite waxy and shiny and, although no 
microscopic examination was made, it was assumed that faulty 
root formation was the cause of the early death. 
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Using the foregoing as a working hypothesis, it was decided 
to try a proprietary root-promoting substance (Hortomone A, on 
sale in Perth as “a synthetic preparation for the stimulation and 
acceleration of root growth”) on a very small number of plants 
grown in various media in order to test the theory. No attempt 
at achieving results which could bo tested statistically was to be 
tried, it was merely to see whether the theory gave any promise 
of being fruitful. A number of plants were to be kept as controls. 

By the middle of July, 1946, the plants had grown sufficient 
root (above a quarter of an inch) for the trial to commence. 
They were divided into two groups, Ihc control containing nine 
plants and the experimental eight, these being all that had germin¬ 
ated out of more than 50 seeds collected. The untreated control 
plants failed to thrive and the last survivor withered and almost 
dead, was placed in preservative at the end of August. 

The group to be experimented on was divided as follows; 

(a) two plants which were to be grown in soil and then 
have the hormone poured on; 

(b) six plants which were to have their roots immersed 
in hormone for 24 hours. 

Group (a) was treated as follows: 

i one plant was placed in a pot of yellow sand; 

ii the second plant was placed in a pot filled with sod 
taken from the bush and in which a Hare Orchid 
(Lepiocerns i<p.) was growing. 

After being thus planted for a week, the hormone solution 
referred to above was poured over the pots until the soil was satur¬ 
ated. The dilution used was i cc. of Hortomone per half-pint of 
water. The pots were sheltered for 24 hours and then placed out 
in the open. 

Group (b) was treated thus: 

i Two plants were placed one each in pots of clean 
yellow sand and every 2-3 weeks were given nutrient 
solutions similar to that required for growing plr.nts 
in a mineral aggregate. 

ii Four plants were grown in a liquid nutrient solution 
by which it was hoped that root growth could be 
observed. 

RESULTS. 

Group (b) ii was not successful. After two weeks, the plants 
showed no sign of growth and a week later the roots began to 
turn brown and rot. The plants were then taken from the solution 
and placed in a dish of moist wood shavings. By August 18, rotting 
had stopped and root “buds” were showing around the scar' at 
the base of the hypocotyl. 

On August 18, a seed of small prickly Acacia was planted 
in the pot of Group (a) i and in one pot of Group (b) This was 
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FIG. 2.—Left: riant of Group (b) i, August, 1947; this is the plant that has never 
had a host. Right: Plant of Group (a) ii, August, 1947; this plant apparently killed 
a native legume, but the Verticordia in the background remained unatfected. 





done as a check to sec whether the Nuytsia would establish a 
host-parasite relationship. 

A week later the position was as follows: a specimen in group 
(b) ii was destroyed by insects and the specimen in group (b) i 
with which the Acacia was planted was dead from causes unknown. 

By regularly removing specimens from shavings a check on 
root growth was kept. One specimen had the root broken several 
times and little growth ensued, only one root developed. The 
other two were as follows: September 14, a specimen with three 
roots, the longest being 2.3 cm., and a specimen having two roots, 
which were 3.4 cm., long. (Fig. 1). By October 3, these had in¬ 
creased to 5.0 and 6.4 cm. respectively. 

On October 12, the plant having throe roots was removed from 
the shavings and placed in the pot from which the specimen of 
group (b) i had died and in which the Acacia had now developed 
to the second leaf stage. An Acacia planted at the same time 
as this was grown under similar conditions as a control. By March 
7. 1947, the Christmas Tree was showing distinct signs of killing 
the Acacia which was then only 5h inches in height, with very 
small yellow leaves, as against 14^ inches in the control On April 
2, the soil was carefully washed from the roots of these plants 
and although the roots were in intimate contact, nothing approach¬ 
ing the typical sucker found in the native state could be seen. 

Shortly after the trial had commenced, seeds germinated in 
(he pot of group (a) ii; one was believed to be a Verticordia and 
the other one of the native Leguminosac. The one believed to be 
a Verticordia remained quite unaffected, but the legume turned 
yellow and died in March, 1947. 

By mid-November, 1946, the plant in Group (b) i was easily 
the largest of all and by this time it was noticeable that in pots 
where Nnytsia and Acacias were growing together, the Acacias 
were much smaller than the controls. 

Late in December, 1946, the remaining plant growing in 
shavings was placed in nutrient solution; but by the end of Febru¬ 
ary, 1947, the roots liad begun to rot and the specimen was dis¬ 
carded. At this time, the plant in Group (b) i was easily the largest 
specimen and was sending out vigorous lateral shoots, being the 
only plant behaving in this way. 

The plant formerly of Group (b) ii and noted as having de¬ 
veloped only one root had been earlier moved from shavings 
and placed in a pot with a gum tree (EticalypUis spj. By March 
16, 1947, this plant was very yellow and stunted. The soil of this 
pot had never been watered with acidified nutrient solution and 
the yellow symptoms were taken as typical of iron lack. The plant 
was removed from soil by careful washing and although the roots 
appeared in intimate contact with the gum, no haustoria could be 
seen. 

The plants remaining alive in April, 1947, were transplanted 
to larger pots and a summary of results at this time is as follows: 

1. All the control plants died early in the trial. 
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FIG. 3.—Left: Plant of Group (b) i. Right: Plant of Group (a) ii; both photographed 

in A n^nst, 7. 

_ —A)) photos by A, Main 

























2. Of the experimental plants, Group (a) i and ii, were still 
alive, i living now without a host. 

3. Group (b) i. One plant had died from unknown causes, but 
the second plant of this group was now easily the largest 
of all the plants and had never had a host or other plant 
growing in the same pot. 

4. Group (b) ii. This had not been successful. One plant had 
been killed by insects, and one had grown in shavings urAtil 
late December, but had finally died in hydroponics in 
February. 

5. Another plant of the (b) ii series had been grown in media 
and finally with a Eucalypt as related above. This did not 
die naturally but was considered to be dying of iron lack 
when its root system was examined. 

6. The fourth plant of the (b) ii group was still alive but was 
the smallest of all the surviving plants, after being in 
shavings, then with an Acacia which died (presumably 
because of the effect of the Nuytsia) and then finally in 
sand. 

CONCLUSION. 

As far as the restricted aim of the trial goes, the experiment 
v\ as a success and it seems that root growth as a result of hormone 
action is capable of sustaining the plant in a normal environment. 
Further more extensive trials are required to demonstrate this 
conclusively. Also a close microscopic study of root formation be¬ 
fore and after treatment will be necessary before a more definite 
statement can be made. 

Other results are that after treated plants have commenced 
root growth they are extremely hardy and will successfully resist 
many changes of environment. Also host plants are not essential. 
The plant in group (b) i was outstandingly successful and had no 
host. Even plants which had an opportunity of getting hosts and 
supposedly killed them showed no particular gain when they w'ere 
parasites, nor any particular retardation when deprived of the 
supposed host. It thus appears that, given the opportunity, Nuytsia 
will become parasitic but deprived of this, it is capable of normal 
green plant nutrition. 
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FLYING FOXES IN WESTERN AUSTRALIA 

By F. LAWSON WHITLOCK, Bunbury. 

When Captain Cook laid up his ship for repairs at the mouth 
of a river he subsequently named the Endeavour, in the north of 
Queensland, one of the crew who had wandered inland, reported 
that he had seen a curious and fearsome beast which he thought 
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might be the devil and which shuffled off through the long grass 
much to his relief. This was in the year 1770, and constitutes the 
first recorded observation of a Flying Fox in Australia. These 
curious animals, however, were not unknown as they had pre¬ 
viously been noted in the French islands of the Indian Ocean. 

At the present day four common species are known to inhabit 
Australia, and make their headquarters for the most part, in 
Queensland. Their only resemblance to a fox is in their pointed 
faces, and to a smaller extent in the colour of the fur with which 
their bodies are clothed. Had the exploring sailor examined the 
individual he found a little nearer, he could not have failed to 
notice the membranous wings and to have recognised its re¬ 
semblance to a bat, despite its large size. Flying Foxes are merely 
very large bats, of the family Pteropodidae. It is now well-known 
that they arc vegetarians and are perfectly harmless, in a direct 
sense, to human beings or animals wild or domesticated. At 
certain times of the year they migrate south, their movements 
being guided by the flowering of cucalypts and other trees. 

They are found in what are termed “camps” in the coastal 
mangrove thickets and further inland in the wetter parts of 
Queensland. When a vast host moves to the south to what may 
bo a fruit-growing district its arrival is naturally looked upon 
with dismay and anxiety. Ultimately Government was appealed to 
and in the years 1929 to 1931 Mr. Francis Ratcliffe, a naturalist 
from Oxford, was engaged to visit their northern haunts to 
ascertain the extent of their numbers and to suggest any effective 
measure of control. After sending in Ins oflicial report, published 
as C.S.LR. Bulletin No. 53, 1931, he wrote a very delightful and 
instructive book, “Flying Fox and Drifting Sand,” detailing not 
only his experience with foxes, but including a chapter devoted to 
birds, and to his contact with some very humorous Australians of 

the genus Homo who guided him to the various camps he examined. 

% 

He studied the following four species of Flying Foxes; the 
Grey-headed Fox (Pteropus poliocephuhin), the largest of all, with 
a wing expanse of up to five feet; the Spectacled (Pt. conspicil^ 
latus); the Black (Pt. gouldii), probably the sailor’s devil, and the 
Little Red Flying Fo.\ (Pt. scaptdaius). Of these only the latter 
two are found in this State, the Black being confined to the 
Kimberley Division, but the Little Red, the only one which I have 
personally met with, extends into the north-west. 

Mr. RatclilTe was greatly impressed with the enormous num¬ 
bers comprising these camps. One he visited he estimates, after 
patiently watching the host on its nightly foraging expeditions, 
at half a million individuals. The descent of a detachment of 
such a host on to fruit orchard may well cause alarm and dismay. 

My first experience with the Little Red Flying Fox was in 
October, 1917. I was at Cossack on my way to the Dampier Archi¬ 
pelago on behalf of the late Mr. H. L. White of Belltrees, N.S.W., 
to examine and collect a few specimens of birds and their eggs 
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found on the various islands. I had a few days to spare till a sail¬ 
ing boat I had hired was ready, and I occupied them in looking 
round the old port. On October 17, the notes of a little bird in 
the mangroves growing on an island in the wide creek attracted 
my attention, so procuring a small boat I rowed over to the so- 
called “Vampire” Island. I had previously noted some tall date 
palms and on inquiring if they bore any ripe fruit was told that 
they might do if the “vampires” would permit it. After clearing 
up the question of the identity of the bird uttering the familiar 
notes I turned my attention to the “vampires”. I soon found them. 
A few of the tallest mangroves were draped with Little Red 
Foxes hanging in the usual bat-like inverted position. Beyond 
inducing some of them to fly, I did not disturb tliem. It was only 
a small colony and I do not think there were more than 50 
individuals in the clump of accessible mangroves. Across a very 
muddy and deep creek, where the mangroves were larger and 
denser, there may have been others. I never saw other camps or 
even individuals in what is called the north-west proper, but was 
told they occasionally visited Millstream Station, where a few 
banana trees were growing in the garden. Millstream is on the 
Fortescue River about 70 miles south of Roebourne. 

My further experience of the Little Red Fox occurred some 
years afterwards, in 1924. I was visiting the “Crossing”, some 
140 miles inland from Derby, whore the big Fitzroy River is un- 
fordable during the rainy season. On one occasion I was camped 
by the river, some miles to the south of the bush hotel I liad 
made my headquarters. Not feeling very well I was reclining 
against a convenient sloping sandbank at dusk. It was moon¬ 
light and presently I noticed one or two of these huge bats Hitting 
by. Some weeks later I moved my camp to a small tributary of 
the river. Quito close to my pitch wore two flourishing Cajuput 
trees (Melaleuca leucudendron) in full flower. My first night at 
this pitch revealed the presence in some numbers of Flying Foxes. 
They arrived just after sunset and made sleep an impossibility 
until they tired me out. As soon as they commenced feeding, their 
shrill squeaking and querulous noises were incessant. Once or 
twice during the night I would hear a dull thud. At daybreak 
next morning I would find the dead body of one of the visitors as 
well as a litter of broken blossoms. Mr. Ratcliffe states that their 
method of feeding appears to consist of drawing the sprays of 
blossom through their jaws to extract the honey they contain- 
This may be so, but no doubt a quantity of the blossom itself is 
swallowed during the operation. The bodies I examined had a 
strong smell which I can only describe as something between over¬ 
ripe cheese and stale fish. Once or twice I noticed a single in¬ 
dividual hanging from the slender branches of the tree. In the 
day time the nearby trees were swarming with honey-eating birds 
—Mcliphagidae and others. The camp from whence these parties 
came was half a mile away upstream. I do not think it contained 
more than 200 individuals. 
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SUMMARY OF A SURVEY OF BIRD-LlFE AT 
BILBARIN, W.A. 

By E. H. SEDGWICK, Caron. 

Shortly after my arrival at Bilbarin, near Corrigin, W.A. in 
January, 1946, I planned a survey on a quantitative basis of the 
bird-life of the area immediately adjacent to the townsite and 
spent what little time I had for observing in an attempt to carry 
out the scheme. As it happened. I left the district in January, 
1947, while my survey was still far from complete. However, I will 
summarise the results of my observations though I do not regard 
these as being conclusive by any means. 

The environs of Bilbarin are typical of dozens of small wheat 
belt settlements and may be sub-divided broadly into: (a) open 
forest; (b) heathland; (c) roads bordered by native vegetation 
and (d) cultivation. 

THE OPEN FOREST. 

The forest consists mainly of Wandoo (Eucalyptus I’edunca 
var,e/ata> and Gimlet fEuc. salubrisjj with patches of Acacia^ 
Mallee (Eucalyptus sppj, Quandong (Santahan aciwimatumJ and at 
a lower level, shrubs such as Verticordia and Grevillea. 

Investigation of the forest vvas made on a similar plan to that 
used by Dr. D. L. Serventy in King’s Park (Emu, vol 37, 1938, p. 
269), and by myself on the Peel Estate (Emu, vol. 40, 1940, p. 129), 
a scheme designed to show the relative frequency with which 
species are encountered, but which, if carried out with suflicient 
intensity, gives also a fair index to the relative frequency of in¬ 
dividuals. This plan, in brief, is to note all species identified in 
the course of each of a number of traverses of a selected area. 
The number of occasions upon which the species has been en¬ 
countered is then expressed as a percentage of the number of 
traverses made, namely, the possible number of occasions upon 
which the species could have been encountered. 

In this case, forty traverses each of five hundred yards, were 
made over two difTerenl routes, the routes lieing used alternately. 

The names of birds employed are those adopted by the Royal 
Australasian Ornithologists’ Union in "The Oflicial Checklist of 
the Birds of Australia” 1926, and supplements, and the scientific 
names of these birds may bo determined by reference to that 
publication. 


Kolative Frequency of Forest Birds 


No. Species. Frequency 

1. Red-tipped Pardalote .. 92.5 

2. Brown Weebill . 90 

3. Red-capped Robin . 72.5 

4. Chestnut-tailed Thornhill . 60 

5. Singing Honeyeater . „ 
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6. Horsfield Bronze Cuckoo (13) . 54,2 

7. Tree Marlin . 52.5 

8. Brown-headed Honeyeater . „ 

9. Yellow-tailed Thornhill . 47.5 

10. Western Shrike-thrush . 45 

11. Brown Flycatcher . „ 

12. Brown Honeyeater . ,, 

13. Pallid Cuckoo (12) . 44.4 

14. Pt. Lincoln Parrot . 37.5 

15. Regent Parrot (Smoker) . 35 

16. Rufous Whistler . 32.5 

17. Elegant Parrot . 27.5 

18. Black-faced Wood-swallow . „ 

19. Southern Scrub-robin . „ 

20. Rainbow-bird (15) . 26.7 

21. White-winged Triller . 25 

22. Brown Thornhill . 20 

23. Western Warbler . ,, 

24. Western Magpie . „ 

25. Nankeen Kestrel . ? . 15 

26. Black-faced Cuckoo-shrike . 

27. Grey Fantail . 

28. Red Wattle-bird . 12.5 

29. Black and White Fantail . ,, 

30. White-eared Honeyeater . 10 

31. White-fronted Chat . 

32. Black-capped Sittella . 

33. White-browed Babbler . „ 

34. Grey Butcher-bird . 7.5 

35. Brown Hawk . „ 

36. Masked Wood-swallow . „ 

37. White-faced Heron* .. 5 

38. Mulga Parrot . 

39. Raven .■. 

40. Fantail Cuckoo ... „ 

41. Banded Plover* . ,, 

42. Aust. Goshawk . 

43. Restless Flycatcher . „ 

44. Western Rosella . 

45. Magpie-Lark .. „ 

46. Shy Ground-wren . 2.5 

47. Zebra Finch ... „ 

48. Grey Teal . 

49. White-tailed Black Cockatoo . „ 

50. Galah . „ 

51. Fairy Martin . „ 

52. Rufous Song-lark . 

53. Purple-crowned Lorrikeet . ,, 

54. Aust. Pipit . „ 

55. Common Bronzewing . „ 

56. Grey Currawong (Squeaker) . „ 
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5V. Tawny-crowned Honeyeater . Less than 2.5 

5S, Western Yellow Robin . „ „ „ 

59. Yellow-plumed Honeyeater . „ „ 

60. Golden Bronze Cuckoo . ,, „ „ 

♦Observed in passage only. 

The Grey Teal was noted at a time when a portion of the 
forest was inundated after heavy rain. The Australian Pipit had, 
no doubt, strayed into the forest from adjacent stubble. 

In the case of migrants, the actual number of records is shown 
in brackets and the percentage figure calculated on the number 
of traverses made while the species was known to be in the dis¬ 
trict. There is a strong argument in favour of treating the Red 
Wattle-bird as a winter visitor to the Bilbarin district. However, 
the number of Wattle-birds present at any time was small, mak¬ 
ing it impossible to determine accurately how long the species 
was represented, so that the Red Wattle-bird is hero treated as 
a resident species. 

Birds with a frequency of less than 2.5 were recorded in the 
study area, but not during the course of the investigation. 

The highest number of species seen was 21 on August 18, 
and the lowest three on February 10, March 3 and March 10. 
The average number of species seen was 12.1. The average num¬ 
ber for the December-May period was 8.4 and for the June- 
November period, 15.4. 

HEATHLAND. 

The vegetation of the heathland (locally known as “scrub 
plain” or “sand plain”) consists mainly of shrubs from one to 
five feet in height with occasional Malices ( Exicalyptxis syp.) and 
Sheoaks (Casxiax'ina sp.) up to the height of ten feet. The smaller 
trees and shrubs include Acacia spp., Hakea spp., BaxiUsia, Verti- 
cordia spp., Grevilleat Hibbertia, stunted Xantlwrrhoea, Baxitalum, 
at least one species of the Epacridaceae and the climbing parasite 
Cassytha. Characteristic herbs are Caladexxia spp., Eiylidium spp. 
and Drosera spp. 

The investigation followed similar lines to the preceding 
one, but in this case only thirty-four traverses were made and 
these as nearly as possible, over the same route on each occasion. 


No. 

1 . 

2 . 

3. 

4. 

5. 

6 . 
7. 
S. 
9. 

10 . 


Relative Frequency of Heathland Birds 
Species. 

Singing Honeyeater . 

Southern Scrub-robin . 

Tawny-crowned Honeyeater* . 

White-fronted Chut . 

Blue and White Wren . 

Brown Thornhill . 

Rock Field-wren .. . 

Chestnut-tailed Thornhill . 

Black-faced Wood-swallow .. 

Brown Honeyeater . 


Per cent. 
Frequency. 

. 82 

. 73 

. 62 

. 59 

. 53 

. 50 

. 44 

. 35 

. 30 
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31. Elegant Parrot .. 30 

12. Tree Martin . „ 

13. Shy Heath-wren . 27 

14. Regent Parrott . ,, 

15. White-eared Honeyeater . „ 

j 6. Common Bronzewing . 21 

37. Australian Pipit . 18 

18. Ravent . „ 

19. Brown Weebill . 15 


20. Red-tipped Pardalote . „ 

21. Black-faced Cuckoo-shrike . 

22. Brown-headed Honeyeater . ,, 

23. Western Magpie . „ 

24. Mulga Parrot .'. 12 

25. Horsfield Bronze Cuckoo (13) . 11 

2G. Black-White Fantail . 9 

27. Welcome Swallow . „ 

28. Red Wattle-bird . „ 

29. Western Shrike-thrush . „ 

30. Pt. Lincoln Parrot . ,, 

33. Banded Plover . 


32. Red-capped Robin . 6 

33. White-browed Babbler . „ 

34. Spiny-cheeked Honeyeater . 

35. White-faced Honeyeater . 3 


36. Brown Hawkt . „ 

37. Dusky Miner . 

38. White-tailed Black Cockatoo . „ 

39. Crested Bell-bird . 

40. Quail (spj . 

*Not recorded in February or March, i.e., not until April. 
tObserved mainly in passage. 

The highest number of species seen was 18 on June 30, and 
the lowest, one on February 10. The average number of species 
recorded was 8.9. The average for the December-May period was 
7.3 and for the June-November period, 10.1. 

The Blue and White Wren was perhaps less frequent than is 
indicated above. There were, I believe, only one or two small 
parties in the vicinity, but their territory lay across the line of 
traverse so that, although secretive, they were frequently en¬ 
countered. 


CULTIVATION. 

The area selected was a stubble paddock of approximately one 
hundred acres last cropped two years prior to the commencement 
of the investigations. Being unfenced, the paddock had not been 
systematically grazed. Twenty traverses only were made during 
the February-August period, but in view of the open nature of 
the terrain an actual census of individual birds was attempted. 


37 

























































































































































































The following table indicates the average number of individuals 
seen and also the number of times each species was seen expressed 
as a percentage of the number of counts made in order to pro¬ 
vide a figure for comparison with the figures in the preceding 
tables. 

As before, the distance traversed was 500 yards and the area 
included in the count would be roughly 20 acres. Accepting this 
figure, the data below give a density of 0.125 birds to the acre. 

Average 

Number Frequency 


No. Species. Seen. per cent. 

1. Australian Pipit . 0.7 45 

2. Banded Plover . 0.6 25 

3. Tree Martin . 0.45 10 

4. White-fronted Chat . 0.4 15 

5. Yellow-tailed Thornbill . 0.1 5 

6. Nankeen Kestrel . 0.05 5 

7. Mulga Parrot . 0.05 5 

S. Brown Hawk . 0.05 5 

0. Elegant Parrot . 0.05 5 


The Tree Martins were observed at a time when a portion 
of the area was flooded by heavy rains. 

The average number of individuals of all species recorded 
was 2.5, while the highest number of individuals seen was 8 on 
August 14, and the lowest, nil on eight occasions during the Febru- 
ary-May period. The average number of individuals seen during 
the December-May period was 0.9, and during the June-November 
peiod, 3.5. The average number of species seen was 1.3, while the 
highest number seen was 5 on August 14 and the lowest, nil on 
eight occasions during the February-May period. 

The area examined was not in itself typical of wheatbelt 
cultivated areas. The relatively small area selected was bordered 
on one side by forest and on the other by heathland and in any 
case was not under a systematic rotation. 

A thorough survey of the bird-life of a wheatbelt cultivated 
area would call for the examination of a larger area in less close 
proximity to areas under natural vegetation and this in turn 
would need to provide areas at different stages of cultivation, i.e., 
crop, stubble, and bare fallow. 

THE ROADSIDE. 

The “^00 yards of road selected for study purposes was typical 
of hundreds of miles of wheatbelt thoroughfare. The roadside 
vegetation was a remnant of Mallee (EucalypUis spp.) with a few 
large trees (Euc. reduncaJ towards one end. As with the cultiva¬ 
tion, an individual count was made, the area being traversed 
twenty times during the February-Junc period. Only birds seen 
between the road boundaries were counted so that the area cov¬ 
ered would be approximately 2.5 acres, giving a density of 4 
birds to the acre. 
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Average 

Number Frequency 


No. Species. Seen. percent. 

1. Singing Honeyeater . '. 1.8 50 

2. Yellow-tailed Thornhill . 1.55 50 

3. Red-capped Robin . 0.85 50 

4. Brown-headed Honeyeater . 0.65 5 

5. Brown Wbebill . 0.65 20 

6. Chestnut-tailed Thornhill . 0.55 15 

7. Port Lincoln Parrot . 0.55 20 

S. Brown Honeyeater . 0.35 20 

9. Common Bronzewing . 0.3 20 

10. Raven . 0.25 lO'*^ 

11. Banded Plover ... 0.25 10* 

12. Western Magpie . 0.2 10 

13. White-fronted Chat . 0.2 5 

14. Western Rosella . 0.2 10 

15. Red-tipped Pardalote . 0.2 15 

16. Black and White Fantail . 0.2 10 

17. Welcome Swallow . 0.15 5 

18. Australian Pipit .. 0.15 15 

19. White-winged Triller . 0.1 10 

20. White-browed Babbler . 0.1 10 

21. White-eared Honeyeater ... 0.1 10 

22. Black-faced Wood Swallow . 0.05 5 

23. Mulga Parrot .'. — — 

24. Dusky Miner . — — 

26. Unidentified .5 — 


*Observed in passage. 

The average number of birds seen was 10, the highest number 
31 on April 28, and the lowest, nil (on six occasions). The aver¬ 
age number of birds for the December-May period was 8, and for 
the June-November period, 18. The average number of species 
seen was 3.7, the highest number 9, and the lowest, nil. The last 
three species listed were noted within the prescribed area, but 
not in the course of a census traverse. 

The evidence suggests that few if any of the birds noted were 
resident in the study area. Quite a number of the birds seen 
appeared to be using the road as a highway, or bridge, betw'een 
the forest at one end and the heathland at the other. 

A GULLY. 

In planning the foregoing survey the possibilities of a gully 
which passed through the townsite and adjacent farmlands were 
overlooked. The winter proved unusually wet, so that the gully ran 
continuously from June to September and not, as in normal years, 
only occasionally after heavy rain. In this gully were recorded: 
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Chestnut-breasted Shelduck. 

Black Duck. 

Grey Teal. 

Black-tailed Native Hen (once). 

Hoary-headed Grebe (once). 

Grey Teal bred in the vicinity. 

OTHER SPECIES. 

Other species of birds recorded at or near Bilbarin, but not 
included in any of the foregoing lists, are: 

Owlet-nightjar (once). 

White-headed Stilt (once, in passage). 

Southern Stone Curlew. 

Black Swan (in passage). 

Wedge-tailed Eagle (once). 

Boobook Owl. 

Yellow-plumed Honeyeater (once). 

Typo sp. (once). 

Brown Songlark (once). 

Pied Butcher-bird once). 

CONCLUSION. 

All the tables given above suggest a denser and more varied 
bird population in winter than in summer and give rise to specu¬ 
lation as to what movement takes place to produce this result. 
An uncomplicated coastwise movement might be suspected but 
D. L. Serventy (Emu, vol. 37, 1938, p. 269) found a similar decline 
in summer population in King’s Park, Perth. The hypothetical 
movement may be southward, but this is pure speculation. Actu¬ 
ally, I am inclined to think that relatively unfavourable observ¬ 
ing conditions connected with the seasonal inactivity of the birds 
contribute to the lower summer totals and that the difference 
is more apparent than real. Nevertheless, a significant dilTerence 
does appear to exist and requires explanation. 

The investigation would have to be extended considerably to 
enable accurate conclusions to be drawn. At the same time it is 
felt that the figures presented give a clearer picture of the bird 
population than could have been obtained by more subjective 
methods of birdwatching. 


GRASS AND BIRDS 

By C. B. PALMER, Bassendean 
The number of seed-eating birds found in the southern part of 
Western Australia is small compared with that found in Britain 
or Western Europe, the reason being that the native vegetation is 
largely scrub and there is a paucity of species of grasses bearing 
edible seeds. In the northern part of the State the position is 
different, for there are vast grassy plains and open savannah, and 
the population of granivorous birds is large, both in number of 
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species and number of individuals. The cause of this difference of 
vegetation, and consequently of bird population, is climatic, but it is 
less obvious why we do not get many suitable types of grasses for 
birds in the South-west. 

A study of the order Gramineae, to which all true grasses 
belong, throws some light on the problem. There are nearly 6,000 
species, and nearly 500 genera, which are divided into 15 tribes, 
but for our present purpose it is sufficient to recognise two main 
divisions. (1) Pooideae. The grasses of this division grow the best 
seeds on the outside of each spikolet, and the florets are reduced 
towards the middle. Most species have seven as the basic chromo¬ 
some number. As a general (but not universal) rule they favour 
temperate climates, and the temperate zone cereals, wheat, oats 
barley and rye belong to this division. (2) Panicoideae. These grasses 
have the outer florets reduced, or absent, and bear the main seed 
in the middle of the spikelet. The basic chromosome number is 
most frequently five. They are generally (but not always) tropical 
or semi-tropical, and include maize and the various sorghums and 
millets. The hulk of our northern grasses belong to the Panicoideae, 
and the seeds arc the main food of the many kinds of weaver- 
finches (Ploceidae) and other granivorous birds in northern lati¬ 
tudes of Australia. 

The European finches (Fringillidae) in their natural habitat live 
on grass seeds (which are mainly species of Pooideae) but partake 
also of the seeds of the plants of other orders. It is only in the last 
few hundred years that most of the forests of Europe have been 
cleared, with a consequent increase of grasses and ruderal weeds. 
This abundant food supply was directly responsible for the great 
increase of seed-eating birds. 

It is to be expected that the balance of bird life will change 
in a similar way in the south of Western Australia, as clearing 
and cultivation proceeds. But it must be remembered that our 
climate is sufficiently mild and equable to suit both types of grasses, 
and there are many introduced representatives of each division well 
established. So will this increase of seed-eating birds consist of 
native species, exotic species (goldfinches are already acclimatised) 
or both? And will they retain their food preferences? In this con¬ 
nection it is interesting to note that aviculturists find that canaries 
and European finches in captivity, retain their liking for canary 
seed (Phalavis canariensis) and others belonging to the Pooideae 
and certain Cruciferous and Compositous seeds, while the native 
weaver-finches prefer millet (Panicum miliaceum) and others belong¬ 
ing to the Panicoideae. One question is of paramount economic 
importance—will the greater number of seed-eating birds suppress 
the insectivorous species and load to an increase of noxious insects? 
We cannot be sure, but there is some hope in the fact that many 
birds which are principally granivorous, will, particularly in the 
breeding season, vary their diet by eating insects. 
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SOME NOTES ON THE SPOON-WINOED LACEWING 

(Chasmoptera hutti) 

By WALLACE H. MATHEWS, South Perth. 

This laccwing is the most rare of all of our lacewings, for 
although it was first discovered in the time of Governor J. T. Hutt, 
who arrived in Western Australia in 1839, and after whom i( is 
named, very little is known of its life history. Although I studied 
it for several years, and shifted at least hundredweights of sand 
looking for the larva, I am still not sure that I have found it, for 
those which I did find I was not able to breed up to prove tlieir 
identity. The larva figured in this article therefore, can only be 
labelled tlie presianed larva of Chctfiinopterii hutti. 

As my field days are, unfortunately, ended, I must leave- it 
to some younger person to carry on from where I finished and 
complete the life history of this unique insect. If there is such a 
one who will undertake this most interesting study I am prepared 
to place what knowledge I have gained of the subject at Iiis 
disposal, as I am most anxious to see its history completed. 

Chusinoptera hutti is a member of the sub-family Nemopte- 
rinae or Spoon-winged Lacewings and with the Crocinae or Thread¬ 
winged Lacewings, compose the family of Nemoptcridae, The 
Nemopterinae are represented in Western Australia by at least 
two, and probably three, species: C. hutti, first collected “near a 
swamp on the road between Perth and Guildford” in the early half 
of the nineteenth century; C. superba, which was found at Cunder- 
din in 1914; and Mr. L. Glauert of the Western Australian Museum 
has recently received another specimen from Shark's Bay which 
may prove to be still another species. 

Dr. R. J. Tillyard says of these insects: “The family Nemo- 
pteridae includes the Spoon-winged Lacewings and the Thread¬ 
winged Lacewings which are the most remarkable insects in the 
whole order Neuroptera. They range from the Mediterranean 
region down to South Africa and across to India, with an exten¬ 
sion to Western Australia and across to the dry parts of Queens¬ 
land, only a single species, Croce attenuata, Frogg. is so far known 
to reach Queensland, but Western Australia possesses species of 
both sub-families.” His description reads: “A group of extra¬ 
ordinary lacewings in which the head is prolonged forward into 
a rostrum, the antennae are short, cylindrical and thickened and 
the first segment of the abdomen is closely united with the thorax. 
The hindwing is remarkably specialised, being excessively long 
and narrow, either ribbon-like, or with one or two expanded parts, 
more or less spoon-shaped, and twisted round upon itself between 
expansions. The forewing has a primitive Myrmeleontoid typo of 
venation.” 

Then he proceeds to make a statement with regard to the 
larvae, which I am sure is purely speculative. He says: “Larvae 
dwelling in sand or debris, with stout body, long slender neck, 
caliper-like jaws with or without teeth.” (The Irisects of Australia 
and New Zealand, 1926, p. 320). From personal knowledge I know 


42 



that Dr. Tillyard had never seen the larva, though he was most 
anxious to do so, and was probably basing his description on the 
supposed larva of a related species found near the Egyptian 
pyramids, where sand had drifted and accumulated. The description 
of this latter insect reads: “It has a head and body much like 



CHASMOPTEKA HtJTTI: Above, female on left, male on right; 
below, the presumed larva. 

—Photos by W. H. Mathews 


those of an ant-lion, though with longer legs, but part of the fore¬ 
body is scarcely thicker than its thighs and drawn out to one- 
half the entire length of the insect, so that it looks like an 
extravagant neck.” 

The insect which I believe to be the larva of C. hutti, as will 
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be seen from the figure, has not this elongated neck. It has typical 
ant-lion jaws, though without leeth, and its claws are also typical. 

I secured two or three specimens only, after many hours of 
search with a sieve and trowel, but I was unable to breed them 
up, possibly because I had not the right food for them. I think 
possibly they may feed on “Leather-jackets’', the larvae of a 
Tipulid, as I found a number of these in the vicinity. The lace¬ 
wing larvae which I found, moved freely through the loose 
surface sand and did not construct a pit. They were about three- 
eighths of an inch long and about half that in width, cream in 
colour with the jaws brown, two sharp claws on each foot and 
the body sparsely covered with short stiff hairs. 

The imago is very restricted in regard both to the locality of 
occurrence and period of flight. I have only found them along 
one particular ridge in South Perth and only flying for about 10 
days at the beginning of December, though they have been 
reported, on good authority, as having been seen in Victoria Park, 
near the Kent Street School. I have brought numerous specimens 
home and kept them alive for a week cr more by feeding them on 
cotton-wool saturated with sugar or honey and water, but I never 
saw them mate nor did the females lay. I have also liberated a 
number on my property in the hopes that I might establish them 
here, but without success. 


FROM FIELD AND STUDY 

Wedge-tailed Shearwater at Rottnest Is.—On January 10, 
1947, while I was on holidays at Rottnest Island I waded out to 
Green Island at Nancy Cove. The top of this islet is rounded and 
has many holes and cavities, some covered by pig-face. In one 
hole I found a Wedge-tailed Shearwater (Puffinus pacificns) 
brooding on an egg and more shearwaters were noticed in other 
crevices. Previously tliese birds had been thought to nest only 
at the West End and Dyer’s Island in the Rottnest area. 

- —W. R. SERVENTY, Nedlands. 

Cuckoo Bees fCrocisa) at Banbury.—It may be news to some 
that in Australia we have'a small genus of bees with parasitic 
habits. W. W. Froggatt, at one time Government Entomologist in 
New South Wales, refers to three species in his splendid book, 
Austmlian Insects, He remarks: “The genus Crocisa contains a 
few very handsome bees of a uniform black colour with smoky 
rings and brightly marked bodies. C. albomaculata has the face, 
upper and under surface and legs thickly marked with white pube¬ 
scence.” Another species, C. lainprosoma, has the white replaced 
by pale blue. A third species, C. 7iitulul(ij has the pale blue replaced 
by rich metallic blue. 

In the West we have one species, C. ivaroonensis at Bunbury. 
This handsome bee, about the size of the common hive bee, may 
be seen flying over the perfumed flowers of the Quandong. It sel- 
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dom alights for these cuckoo bees, as the name implies, are para¬ 
sitic. The female lays her eggs in the food cells of the industrious 
species. Whether these cuckoo bees actually live in their hosts’ 
nest is unknown. Their object in flying over the Quandong flowers 
appears to me to give them the opportunity of following the bees 
collecting pollen to their nests. They are very swift flyers and 
appear over the bushes at irregular intervals on hot days. They 
resemble in appearance the before-mentioned C. ulboinaculata. 
They have a doul)le row of five conspicuous white spots down the 
abdomen with three white blotches on the flanks and white blotches 
also on the femur. The face is while, the antennae black and rather 
long and the outer margins of the wings dull brown. They are 
stingless. 

Crocisa warooneima has a very wide range in Western Aus¬ 
tralia. Mr. L. Glauert informs me that the Museum contains 
specimens from the Co.sccyno in the north, inland to Mt. Jackson 
and Salmon Gums as well r.z from several localities in the wheat- 
belt and Rottnest Island. He also tells mo that he collected a 
second species, C. albifronOf at Landor Station on the Gascoyne 
when he visited that locality in 1929. 

—F. LAWSON WHITLOCK, Bunbury. 

Aggre.ssive Behaviour of Black and Wliile Fantail.— In the 

June issue of The Western Ausiralkni Naturalist, in the article 
by Eric Sedgwick, I read with interest the reference to the ag¬ 
gressive behaviour during the nesting season of his pair of Willie 
Wagtails or Black and White Fantails (RhipUlura leucophrys). 
They drove away not only Magpies and Magpie-larks but also 
Swallows and Chestnut-tailed Thornhills, one Thornbill being held 
down and pecked. 

I can substantiate Mr. Sedgwick’s remarks. Until recently, 
I had always regarded the Wagtail as a friendly little bird, guilty 
of nothing more unsociable than the driving away of large and 
possibly undesirable intruders during the nesting season. Another 
side of its character, however, was revealed to me last spring. 

Early in October, 1946. I was entering the grounds of the 
Teachers’ College, Claremont, where trees and shrubbery provide 
one of the best bird sanctuaries in the metropolitan area, when 
I was surprised to see a Wagtail attacking what appeared to be a 
large moth or butterfly. The Wagtail was on the ground and was 
viciously pecking at its victim which it had pinned down. 

When I drew near I was amazed to see that the Wagtail 
was attacking another bird. It did not relinquish its victim until 
I was within a few feet of the struggling birds. It then withdrew 
with reluctance, revealing its victim to be a badly mauled Silver- 
eye fZosterops atisiralasiaej. As I stretched out my hand to cap¬ 
ture the Silver-eye it fluttered away, only to be pounced on by 
the Wagtail which clutched it with its feet and bore it to the 
ground. With the Wagtail on top, the struggle was renewed, the 
Wagtail pecking its victim so viciously that clouds of downy 
feathers filled the air. 
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When I once more approached, the Wagtail again withdrew 
with reluctance, and perching near by, awaited another chance 
to attack. By this time the Silver-eye was much battered, but 
when I attempted to pick it up, it managed to flutter over a 
picket fence where it sought refuge in the thick foliage of a 
Geraldton Wax tree. When I left, the Wagtail was still waiting 
in a tree nearby, but had not attempted to molest its victim 
further. 

—C. EAKINS, Correspondence Classes, Claremont. 

A Mullet Rearing Experiment.—During 1945 when I was on 
the staff of the Fisheries Department, I interested myself in an 
attempt to rear young Mullet (Mugil dohula) in an ornamental 
fish pond in a suburban garden. The fish were collected for me 
by Fisheries Inspector J. Bateman at the Fish Markets Jetty, 
Fremantle on July 24, 1945 and were transferred to the pond 
the following day. Nine fish, measuring about an inch in total 
hmgth (about 2icm.) were used for the experiment. The pond was 
set among rose bushes in the front garden of Mr. J. Kerr, 36 
Garret Road, Bayswater, and was of oval form, 8 feet long, 
leet wide and of a maximum depth of 8 inches. A log was placed 
in the middle of it, with some river mud and rushes. 

Nothing was seen of the fish until one month later when 
about five were seen skimming across the water. They were not 
seen again until January 31, 1946, when it was decided to drain 
the pond. When only about three inches of water remained over 
the mud, it was noted that there were still fish alive in it. Three 
of these were captured and their overall lengths were: 7.2, 6.9 
and 6.5 cm. The pond was refilled with water and the experiment 
continued. 



Garden Pool in which Mullet were raised. 
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On June 19, 1946 the pool was baled out again completely and 
five live young mullet vvei'e found and measured by Dr. D. L. 
Serventy. The results were as follows: (1) 8.8 cm. to the caudal 
fork, and 9.5 cm. overall (2) 8.5 and 9.0 cm. respectively. (3) 8.6 
and 9.3 cm. (4) 8.5 and 9.2 cm. (5) 8.2 and 8.9 cm. Thus there had 
been a mean increase of 2.3 cm. in total length in the 4^ months 
which had elapsed since the previous measuring and an increase 
of about 7 cm. since the fish had been placed in the pool the pre¬ 
vious July. 

Unfortunately that was the last seen of the fish. The pond was 
again emptied in August, 1946 but there was no trace of them. 
They were vigorous and healthy when inspected on June 10. 

—N. G. HAGAN, Bayswater. 

Kuiiis of Fishes?—From time to time, reports of fishes appear¬ 
ing mysteriously after heavy rainstorms lead to claims that such 
fish have fallen with the rain, having been caught up in a willy- 
willy. The writer has investigated some of these supposed pheno¬ 
mena, the species concerned in each case being the Spangled 
Perch (Therapon U7iicolor). While not doubting the possibility of 
an aerial descent, especially when the fish are of marine origin, 
the following explanation of what was found to have happened will 
probably apply to the majority of cases on land. 

The Spangled Perch is common to the whole of northern 
Australia, right across the continent and, in Western Australia, 
it occurs in large numbers in all the permanent pools and billa- 
bongs along the fresh water streams as far south as the Murchison 
River and its tributaries. When the streams cease running, the 
fish become concentrated into small pools and, being of a voracious 
nature, rapidly reduce the available food supply. When the first 
rains occur in sufficient quantity to run along the ground, the 
smaller fishes ascend the little runnels and set out in search of 
pastures new. On one occasion, during a heavy rainstorm during 
which about 7 inches fell in less than 24 hours, the writer fol¬ 
lowed some of these fish, which were not 2 inches long, for about 
10 miles in a period of 6 hours. The fish were running along 
what was normally a wheel rut in spinifex desert, the locality being 
at the headwaters of the Gascoyne River, some 150 miles north 
of Meekatharra. Altogether hundi'eds of small perch were travel¬ 
ling along the wheelrut. Immediately the rain ceased the water 
soaked into the sand, and there were the fish, strawded high and 
dry many miles from any known water. 

It is natural for a person to seek shelter during a heavy 
aownpour and therefore the actual arrival of the fishes is rarely 
witnessed. It is not often realised that in a heavy downpour a 
continuous film of water may extend over the countryside, per¬ 
mitting small fish to make their way along. As soon as the rain 
stops, the continuity of the water is interrupted. 

It was noted that only the younger fishes undertook this 
hazardous journey, the adults not leaving their pools. 
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Incidentally the Spangled Perch is a fine food fish with a flavour 
comparable to Sea Whiting (Billago), its only drawback being its 
size which rarely reaches ilb. 

—BRUCE SHIPWAY, South Perth. 

Some Unfortuiuite Errors in Collecting Eoealities.—In order 
to obtain an accurate picture of the distribution of any species, 
it is absolutely necessary that the correct locality where a 
specimen has been obtained is written on its label or entered 
in the register, if a numbered tag only is attached to the object 
in a collection. It is also necessary that the words are correctly 
transcribed in the catalogue or in any contribution dealing with 
the species. Instances where such errors have crept in are now 
and again discovered, even when studying such admirably kept 
collections as those preserved in the British Museum (Natural 
History) in London. 

About a century ago the British Museum obtained a number 
of Western Australian animals from John Gould and a certain 
Dr. Fleming which included some specimens said to have come 
from Port Essington. They were, however, obviously incorrectly 
labelled as they are all southern forms, some with a very circum¬ 
scribed range in South-western Australia. They include: the type 
of Gould’s Black-faced Kangaroo, MacropUH DielanopH, a southern 
form; a specimen of the Red-capped or Western King Parrot, 
Purpureicephaluti apurhis (Kuhl), which has a very limited range 
in South-Western Australia; and the freshwater crayfish Che,apH 
bicarinatxiii Gray=C/ier«ps preism Erichs., known only from South- 
Western Australia. There are also the following frogs listed in the 
British Museum’s Catalogue of Batrachia Salientia of 1858, and 
said to have been presented by Dr. Fleming: 

Cystignathua georgianus, specimens f, g, h=Crmia georgiana 
Tschudi, whose range is essentially South-Western Australia, but 
which is also known from the Esperance area where several 
other members of the south-western fauna are to be met with. 

Lwinodynastes dorsalis dorsalis (Gray), confined to the south¬ 
western land division, and one specimen of which "contained a 
half-grown Heleioporus albopu7ictattis/^ 

Heleioporus albopxmctatiis Gray, another southern form, and 
twelve specimens of 

'^Hyla adelaidensis Gray”, wiiich in all probability includes 
Hyla cyclorhynchus Boulenger, complete the present list. 

It is possible, however, that further research will extend this 
list considerably. 

—L. GLAUERT, W.A. Museum, Perth. 

CORRECTION 

In the last issue in the paragraph entitled "Feeding of Kooka¬ 
burras”, p. 23, 1, 12, the name of the swamp tortoise should have 
been given as Chelodma ohlonga and not C. longicollis. 
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AERIAL CENSUS OF PIED CORMORANTS AT 
SHARKS BAY 

By S. FOWLER, Melbourne 

In response to the requests of Western Australian ornithfilo^-'';* 
ists interested in ecological problems in Sharks Bay, parti^f^j^ 
the role of Pied Cormorants (Phalacrocorao) variusi) in the 
lation of the guano deposits there, I append below exlrajfctfr/froicr":. 
my logs of two flights over Sharks Bay. These flights were q^rrie^^ 
out in R.A.A.F. aircraft in connection with aerial surve^ fc^-T 
pelagic fish which I was undertaking at the time for ihq Cpunc^*^ 
for Scientific and Industrial Research. What I believe to 
servativc enumeration of the cormorants seen was made 
of these flights, firstly on October 9, 1945 and then agalH^qff’ ^ 
July 25, 1946. Neither flight, of course, surveyed the cormor^t'*' 
population of the whole of Sharks Bay, which covers an area of 
about 5,000 square miles, but I consider the numbers seen wore an 
appreciable proportion of the total cormorant population in that 
area. The first flight was along the eastern shore of Dirk Hartogs 
Island and the second covered portion of the same shoreline with, 
also, a section of the eastern shore of Sharks Bay and of Faure 
and Pelican Islands. 

The number of cormorants observed during the first flight 
was the largest I have seen within a comparable area in Australia. 
The nearest approach to it, in my experience, would be the 
cormorant population of the Sir Joseph Banks group in Spencer 
Gulf, South Australia, which I first inspected from a plane in 
1939. Subsequent aerial visits to that locality, however, suggest 
an appreciable falling olT in number though there might, of 
course, have been possible local shifts in the concentration of the 
birds to account for this. It was believed in one quarter that the 
diminution in numbers was due to the destruction of the cor¬ 
morants’ eggs by Silver Gulls. The cormorants there were the 
Black-faced Cormorant (Phalacrocorax fxiscescens); I have not 
surveyed the headwaters of the Gulfs in South Australia, where 
P. varhis is stated to be the more plentiful cormorant. 

Generally speaking, however, apart from the cormorants, 
which are usually concentrated around shorelines and islands but 
which I noted, on one occasion, in association with a shoal of tuna, 
the open expanses of Sharks Bay are, in my experience, relatively 
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AERIAL VIEWS OF EGG ISLAND, SHARKS BAY 
Upper View: July 1946, at 400ft., lookiiis S.E. 
Lower View: May 1, 1944, at 200 ft., looking S.W. 
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birdless. One sees a few terns, Silver Gulls and mutton-birds 
(Puffinus pacificiisj and in the winter months an occasional Can¬ 
not (Siila scrratorj but the normal scarcity of those useful in¬ 
dicators of pelagic fish is all the more surprising in view of the 
large concentrations of pilchards (Sardino2^s neopilchardtisj which 
apparently occur in Sharks Bay. Thus on November 24 and 25, 
1944 I witnessed from the air a very large aggregation of shoals 
of sardine-like fish in tlie Bay but there was scaixely a bird in 
attendance on them. From specimens collected later in various 
ways it would seem almost certain that the fish in the shoals were 
pilchards. 

The photograph (lower view) reproduced of Egg Island, a 
noted deposit of cormorant guano in Sharks Bay, was taken with a 
Lcica 35 m.m. camera on a previous flight, on May 1, 1944, when 
the accumulation of guano appeared considerable. On July 23, 
1946, when I again observed the island, I took the second photo¬ 
graph (upper view) and made the following record in my log: 
“Only about 200 Cormorants on the island which has not nearly 
so much guano on it as previously.” 

During the course of my aerial surveys close attention has 
been paid to the distribution of seabirds and actual counts of 
small flocks (especially of gannets) have frequently been made. 
It is possible from the air to make an accurate count of the 
number of bii'ds in small flocks and, with experience, quite close 
estimates of the numbers in reasonably small flocks can be made 
almost instantaneously. In all cases where the birds could not 
actually be counted my estimates, I believe, were conservative. 

Extracts from Flight Eogs 

October 9, 1945: During flight from Carnarvon to Geraldton 
and referring to the whole of the eastern shore of Dirk Hartogs 
Island: average altitude 400 feet. The census of cormorants is 
from north to south along the island: 

1202 hours: Cape Levillain. About 1,000 cormorants wore roost¬ 
ing on the beach and some wore in the water nearby about a mile 
south of Capo Levillain. Wind S.S.E., about 20-25 miles an hour. 

A few miles further south another flock of cormorants; fully 
1,000 and probably 1,500. 

A little later another flock of about 200; then about 150 
Crested Terns. One or two Pacific Gulls and a few Silver Gulls. 

North of Withnell Point: About 40 sharks about 5-6 feet long 
patrolling the beach within a few feet of the shore. Two more 
flocks of cormorants, about 200 in each. Then a flock of about 300 
Crested Terns. Quoin Bluff is about 15 miles south. The water is 
somewhat “milky” on shore. 

Five flocks of cormorants totalling about 800-1,000. One flock 
of about 300 Crested Terns. 

1217 hours: The Quoin Bluff is about six miles south. There 
are occasional small groups of cormorants ranging from six to 
twelve in eacli. I think I have seen already certainly 4,000 and 
probably 5,000 to 6,000 cormorants. 
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1230 hours: Leaving the cormorant roosts about 4 miles north 
of Quoin Bluff after photographing the birds. Here are fully 10,000 
cormorants. Some are on the cliffs and some are in the water 
nearby. 

Tetrodon or Egg Island. There were about 300 cormorants, six 
Pelicans and a few Crested Terns here. There were also about 
200 cormorants on Quoin Bluff. I think it is safe to say there arc 
15,000 to 20,000 cormorants between Cape Levillain and Egg Island. 

A mile south of Egg Island—another 300 cormorants . . . 

1250 hours: Over the south Passage to Sharks Bay at the 
southern end of Dirk Hartogs Island. I have seen about .500 cor¬ 
morants between Dirk Hartogs homestead (which is 6-7 miles 
north) and this point. These birds were in several flocks and arc 
additional to those mentioned previously. Wind S.E., about 25 
miles an hour. Very bumpy. Sky clear. 

July 25, 1940: During flight from Carnarvon to Guildford; 
the extract deals with the section of it from Carnarvon to Bibra 
Landing, thence across to Pelican and Eaure Island and Denham 
and thence to a point about 14 nautical miles south of Cape Levil¬ 
lain thence southwards along the remainder of the eastern shore 
of Dirk Hartogs Island. Average altitude, 400 feet, 

0955 hours: Off Carnarvon for Perth. Cloud 1/10. Wind, S.E., 
about 15 miles an hour. Flying down eastern shore of Sharks Bay 
to Gladstone, near Bibra Landing, approximately Lat. 25“ 54’ S. 

1015 hours: Eight pelicans, 100 Pied Cormorants and about 100 
Crested Terns on a sandspit. It is, apparently, high tide. 

1020 hours: Five Pelicans, 150 cormorants and about 12 Fairy 
Terns. 

1022 hours; Nine Pelicans, 100 cormorants. All these are on the 
shore. We are following the shore down to Gladstone. 

1029 hours: 100 cormorants. 

1032 hours: Three Pelicans and one Pacific Gull. 

1036 hours; We are now near Wooramel River. Since 1035 
we have seen three groups of Pelicans, comprising 22, 2 and 10 
birds respectively. Also a few Silver Gulls. 

1040 hours: Over Yaringa North homestead. Wind E.S.E., 
about 20 miles an hour. Cloud 0/10. Bound for Pelican Island. 
There is a jetty about due west of Yaringa North homestead. It 
is probably identical with Bibra Landing. On Pelican Island I 
observed 800 cormorants, 150 Crested Terns, 150 Silver Gulls and 
8 Pied Oyster-catchers. There is evidence that this island is much 
used by birds, at least for roosting and probably for nesting. There 
were no cormorant nests visible. 

1055 hours: Over Faure Island. This presents much the same 
appearance as the Peron Peninsula country. In the north-eastern 
portion of the island I saw two groups of cormorants in the 
mangroves, of 80 and 400 birds respectively, but I believe there was 
a much bigger population of cormorants present. There wore some 
Pied Oyster-catchers here also and a few White-faced Herons. T 
noticed also a few sheep. We are turning and going south. We flew 
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around about half the island at an altitude of about 50 feet. The 
mangroves are on the north-east, north and north-west portions 
of the island. 

1103 hours: Bound for Denham. 

1125 hours: Our position is Lat. 25° 43’ s. (about 14 nautical 
miles south of Cape Levillain) on the east coast of Dirk Hartogs 
Island after a High! from Denham. We are now about to fly 
southwards along the east coast of Dirk Hartogs Island for an 
inspection of the cormorant population. At the present position 
there are 200 cormorants. 

The cormorants roosting at about 7 to 8 miles north of Quoin 
Bluff were photographed. There were obviously some thousands of 
birds present, probably 7,000 to 10,000 birds. They showed little in¬ 
clination to leave the roosts but eventually about 1,500 flew on to 
the nearby water. There were only about 50 cormorants at the 
Quoin Blufi*. . . . There were only about 100 Crested Terns and 
Silver Gulls on Egg or Tetrodon Island. 

1145 hours: Wind S.E. about 15-20 miles an hour. Sky clear. 
Crossed South Passage to Sharks Bay to the open sea. 

UNUSUAL NESTING SITE FOR A COLONY OF 
CRESTED TERNS 

By H. O. WEBSTER, Government School, Rosa Brook. 

On December 21, 1946, I was visiting Hamelin Bay, near 
Karridale, Western Australia and on going down to the beach, I 
noticed numbers of terns Hying back and forth from the broken 
part of the old jetty. The terns wore Crested Terns (Sterna hergii) 
and appeared to be in considerable numbers. I had often seen 
these birds in this locality before but only in small numbers, so 
that my curiosity was aroused. At the first opportunity I went out 
to see what the unusual activity was about. 

I found that a nesting colony had been established there, 
actually on the old jetty, since my last visit in January, 1946. To 
my certain knowledge Crested Terns had not nested there in the 
previous nine years, probably never before in the same place. The 
jetty is over forty years old and was built so that timber cut at 
(he several mills near Karridale in those days, could be shipped 
overseas. It is gradually falling to pieces from old ago, disuse 
and neglect, only two sections of any size remaining. The first of 
these sections extends from the shore westwards some fifty yards. 
There is then a gap of about thirty yards. The second part then 
continues for approximately one hundred yards out to sea. This 
section thus forms a sort of wooden island, one hundred yards 
long and twenty yards wide. As may be seen in the accompanying 
photograph, the decking timbers lie about in confusion while the 
beams and piles arc much decayed. 

The only means of reaching the colony was by rowing boat, 
so on the first suitable day I spent some hours with the birds. It 
was a most interesting experience and I quickly realised how 
deafening the noise in a large colony of birds must be. I made 
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a careful count of the young birds and eggs, my total being 214. 
Birds were nesting in every hollow of the I'otting timbers, eggs 
being strewn everywhere in all stages of incubation, some of them 
very dark in colour. Many of the young birds were fairly large, 
but none had any feathers developed, all were in down. 



Crested Terns nesting on ruined jetty, ITamelin Bay, 

The terns continued to lay eggs during my stay of some weeks 
at Hamelin Bay. Silv’^er Gulls {Larns novae-hoUandiae) occasionally 
visited the colony but were quickly driven off by the terns before 
they could steal any eggs. No other predators were seen and none 
of the campers interfered with the colony except myself when I 
visited it to observe and take photographs. Unfortunately I was 
not able to undertake very detailed observations of the activities 
of the nesting birds but managed to assemble some notes which 
may be of interest or value. A single Sooty Tern {Sterna ftiscaia) 
roosted with the Crested Terns at night and was not molested by 
the nesting birds. It was evidently one of those remaining from 
the phenomenal invasion following the storm of the previous month. 

As the young birds developed they became very restless and 
wandered about, up and down the beams and planking. This 
naturally proved a most hazardous practice. They wore continual¬ 
ly falling into the water some eight to ten feet l)clow. It was quite 
impossible for these unfortunates to return to the top of the jetty 
without human assistance, and indeed I rescued five or six. I saw 
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one very young bird fall in one day and could not rescue it as the 
boat was away. This bird drowned in about five minutes after a 
gallant struggle. The heads of young birds are too heavy for the 
undcveloFJcd muscles of the neck, with the result that the beak 
and nostrils cannot be held out of the water for more than ten 
or twenty seconds. The inevitable result was not long delayed in 
very young birds but when they arc older they swim readily and 
find no difliculfy in keeping the nostrils well clear of the water. 

These older birds could not return to the top of the jetty, so 
they were forced to make for the beach. I watched one bird make 
a landing. There was only a tiny surf running and the young bird 
was tumbled over and over a number of times but finally righted 
itself to sti uggle up the beach. The parent birds were hovering 
about, making a great fuss. On the beach other dangers Quickly 
made themselves ev'ident. Campers were eager to catch the young 
birds in order to examine them but usually let them go as soon as 
their curiosity was satisfied. One boy was going to keep a bird for 
a pet, but I persuaded him to let it go. One day a dog made his 
appearance and succeeded in mauling one young bird’s wing so 
that it would never fiy. Most birds made for the sea when dis¬ 
turbed and swam out to safety. I think that very few of the young 
in this colony reached maturity. Hovv'ever this is only an impression 
of mine since many may have reached Hamelin Island which is 
about half a mile from the jetty. Once there they would be com¬ 
paratively safe. 

The most puzzling thing about the establishment of the colony 
is, to m.e, why the terns came to select such a spot. There is a 
large rock named Peak Islet a few hundred yards from the jetty; 
also Hamelin Island is some acres in extent, and some miles to 
the south there are several low rocky islands that seem to be very 
suitable for a nesting site. I believe one of these islands is used 
for nesting by sea birds, but cannot state the species. 

The Crested Terns nested on the jetty again in 1947 and I 
saw them during a visit to Hamelin Bay in late December. I did 
not have an opportunity ot inspecting the nesting site but from 
information given me by local fishermen there w’cre only a few 
young remaining and merely several eggs, so that the terns must 
have commenced activities rather earlier than last year. The num¬ 
ber of adult birds appeared to be the same as in 1946. It was also 
interesting to find that the Sooty Torn was again there—roosting 
at night with the other terns. It has a very noticeable cry—per¬ 
haps similar to a cat is the nearest description I can give. 

ABNORMAL NESTS AND EGGS OF WESTERN 
AUSTRALIAN BIRDS 

By F. LAWSON WHITLOCK, Bunbury 

As a schoolboy in Kngland I was always greatly interested 
in the ways and methods of birds at the nesting period. Every 
spring Rooks (Corviis fmgilegics) and Lapwings fVanelhi.s vanel- 
lus) were closely watched as they were always the first to com- 
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mcnce operations. At that time I possessed a small manual on 
the nests and eggs of British birds. As my knowledge increased 
I proved it to be fairly accurate. 

Later in life I became the proud possessor of Henry Seebohm’s 
"British Birds." This fine work, for which I have still the greatest 
appreciation, and written mostly from personal notes by one of the 
greatest field naturalists of his day. naturally greatly increased 
my enthusiasms and knowledge. I made it a practice to visit 
some of the localities mentioned and to become acquainted with 
birds that did not nest in my homo area. Alas! my brief annual 
holidays always proved too short. 

It will be gathered from the above that when I came to live in 
Western Australia in 1901 I was not without previous experience 
as a bird observer, and 1 soon recognised such birds as the Reed- 
warbler and the so-called robins as representing familiar birds in 
my now surroundings. Birds of prey and the crow family also re¬ 
minded me of old friends. At the same time there was much that 
was new to arouse my keen interest. An opportunity came along 
in time, and I had the pleasure and privilege of collecting birds 
with their eggs and nests for the Western Australian Museum. 

It was not long before one fact struck me. I found that Eng¬ 
lish birds, especially the numerous small species, regularly laid 
a greater number of eggs than do most Western Australian birds 
of the same size. At the same time, as was natural, during a long 
residence in Western Australia I have come acro.ss occasional 
nests containing an unusual number of eggs. The greatest number 
of eggs I remember finding in one nest in England was twenty- 
two in a nest of the Grey Partridge fPerdix perdix). This was 
matched, but to a lesser extent, in Western Australia by fourteen 
eggs in the nest of a Swamp Quail (Spnoiciis {(ustnilis) I found at 
Young’s Siding. I was able to photograph the latter nest and each 
egg is visible in the print. The whole clutch was hatched out by 
the mother bird and got away safely. When I was on the Nullarbor 
Plain collecting on behalf of the late H, L. White, I found a 
nest of the Painted Quail (Turtiix varia). The eggs, or rather 
their remains, were in the depression that usually constitutes a 
nest and I was able to piece together seven or eight of the larger 
fragments. Usually I have found but four to be the full clutch. It 
was a good season and out of four nests of the Nullarbor Quail- 
thrush fCinclosomu alisterijj three contained three eggs each in 
place of the usual Quail-thrush’s two. 

The little CliesInut-eared Finch fTaeniopygia caslanotis) is a 
sociable bird. I counted 13 occupied nests in one large Hakeci bush, 
near Wiluna in the East Murchison. But this little finch will breed 
in almost any situation. I once found a nest with eggs in a post 
and rail fence. At Marble Bar it is a very common bird where 
there is water. A young aboriginal boy who attached himself to 
me reported "plenty egg" in a small hole ho had climbed up to 
in a gum tree. I threw him up my cap to pul the eggs in. It con¬ 
tained twenty-three of the usual white eggs when he handed the 
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cap down. This was a combination clutch probably due to a 
scarcity of nesting sites near at hand. 

But it must often happen that one of a pair of breeding birds 
is killed or dies from some cause or other. A new mate is soon 
found and sometimes the same nesting site is used. On the Moore 
River, near Mogumber, I climbed to a nest of the White-faced 
Heron (Noiophoyx novae-hollandiae). It contained eight eggs in 
place of the usual three or four, and it was at once evident that 
there wore two clutches—one fresh and clean, newly laid, and the 
other soiled. I judged this a case of death or desertion on the part 
of the tirst female. The nest of a Kestrel (Falco cenchroides) I 
found on the Coongan River, twenty miles from Marble Bar, con¬ 
tained two easily distinguished sets laid by the same female. 

In England the true tits—Paridae-all lay a large number 
of eggs. They are small birds, the Long-tailed Tit fAeglihalos 
caiidaiufi) being the smallest. It builds a wonderfully beautiful 
nest which accommodates from ten to twelve young birds. The 
species of our genus AcAinihiza should never be termed tits; thorn- 
bill is a very good vernacular name. The Australian represent¬ 
atives of the tits are the several species of Whiteface (Aphelo- 
cephala). They are not conspicuous in laying large clutches of eggs, 
but they are unsurpassed in accommodating themselves to circum¬ 
stances when choosing a nesting site. The most remarkable in¬ 
stance of this was an occupied nest with eggs I found in a half- 
opened fruit tin lying on the ground at Wurarga, near Yalgoo. 
On the Nullarbor Plain, near Naretha, a pair had made a snug 
house in a roll of wire netting. Other nests I have found were 
built in recumbent logs, in holes in dead timber, in tlie roof of a 
tool-shed and not infrequently in abandoned or empty nests of the 
White-browed Babbler (PomatoHtomufi siipercUioHu:^). These huge 
structures are fairly common and one would have hardly expected 
a keen observer like the late A. W. Milligan to have attributed 
them, as he once did, to a small bird architect like the Whiteface. 

I have mentioned earlier fatalities leading to the death of the 
male or female. On the Missionary Plain, Central Australia, in 
one limited ai'ca I found what might be termed a colony of the 
Thick-billed Grass-wren (Amytornis modetita). These remarkable 
hopping birds—for they seldom take wing—build three types of 
nests: firstly, the ordinary cup-shaped structure; secondly, a half- 
domed nest, and lastly, a fully-domed nest with a side entrance. 
In one of the last type I found four eggs—obviously two pairs 
from their colour pattern. This was confirmed on finding one pair 
partially incubated and the other quite fresh. It was apparently 
a case of an AmytorniH marriage with a deceased wife's sister! 

The common Sparrow-hawk (Acciplter in England re¬ 

gularly lays six eggs. The pattern of the eggs runs in pairs. Firstly, 
there may be two with the dark markings massed at the thick 
end; secondly, a pair with blotches, not spots, well distributed over 
the whole egg, and lastly, a pair with small markings equally 
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well distributed. In Western Australia I have never found more 
than four eggs laid by our Sparrow-hawk (Accipiter cirroceplialiis), 

With the Kestrels I find this difference. In England five eggs 
are the rule, with the red falcon-like markings distributed thickly 
all over the shell, i)ut in Western Australia our Nankeen Kestrel 
usually lays four, and I find the ground colour as a rule easily 
visible, the markings often being in blotches or in innumerable 
small spots. 

OBSERVATIONS ON THE MOUNTAIN DEVIL 

(Moloch horvidns) 

By S. R. WHITE, Government School, Coorow. 

Shortly after my arrival at Coorow, early in February 1947, i 
became attracted by the abundance of the Moloch throughout most 
of the sandplain areas, and particularly on a sandplain adjacent 
to the town. In order to observe specimens at close quarters 1 
constructed a number of small four-walled portable enclosures. / 
These were without either top or bottom, and could bo placed over {)' 
suitably situated ant trails. Numerous Molocha were held captive 
in these boxes for periods up to three months, and were then 
liberated. , ; 

Most specimens on capture were infested with small licks, 
which were usually found allached to softer parts of the body, \ 
beneath the joints of the limbs and about the eyes. Some newly 
captured individuals struggled vigorously to escape while being 
handled, but others assumed a “freeze.” In this altitude, the head 
and tail collapse into a horizontal position so that the throat, 
belly and under tail rest upon the ground, and the eyes arc shut. 
Occasionally individuals found in the free state adopted this 
stance, apparently as a protective reaction, but others scuttled 
for cover. 

Unfortunately many of the illustrations depicting this little 
reptile show it in the collapsed posture, thus creating in the minds 
of those who do not know it in the field quite a wrong impression 
of its “personality”. This impression may also be supported by the 
fact that so many of the specimens seen “on exhibition” are dis¬ 
played under conditions quite artificial to the creature’s natural 
environment. It reacts accordingly. To my experience the Moloch^m 
agility reflects completely the temper of the sunshine. At the 
hottest time of day, I often found one advancing across a bare 
sandpatch; the peculiar rocking hesitant motion punctuated with 
short scrambling runs. The head and tail are both raised to form 
with the body an almost perfect arc, and the movement is almost 
mechanical. The general impression is both grotesque and comical. 

Captive Molochs were only seen to eat the one type of ant, 

. . . a small black species very common in these parts. They were 
taken by a rapid flicking action of the tongue. One individual was 
observed to consume 120 ants during a five minute period, but as 
the ant trail upon which it was feeding was not a particularly 
good one, I believe that this is below the normal rate of feeding. 
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Mountain Devil (IMoloch horrklus). Upper view: Adult in character¬ 
istic wnikiiig attitude. Lower view: Eggs freshly removed from 

burrow. 




A fairly wide range of colours were noted. The lighter por¬ 
tions varied from cream to a fairly bright yellow, and the darker 
portions in some individuals were almost black. Interesting colour 
changes were noted from time to time. Under the influence of 
strong direct sunlight the colour patterns usually became most 
vivid and under shady conditions they dulled considerably. How¬ 
ever this was not always the case, but generally, most active in¬ 
dividuals were highly coloured while those adopting the “freeze” 
were dull. 

Early in February I was shown a nesting excavation at which 
the adult had been seen at work the previous December. It con¬ 
tained two dead young and the remains of eggs. I was unable to 
obtain further breeding data until after the winter of 1947. 

At 12.30 p.m. on October 28th, one of the school boys, Master 
Irwin Downes, noticed an oliptical burrow about 3 inches across 
and three quarters of an inch high, in low lying sandplain. He 
widened the entrance of the burrow slightly to admit his hand and 
discovei'cd a Moloch about a foot inside. At 4.45 p.m. the reptile 
was covering the hole in, at ground level. It scraped the sand back 
with its fore-feet like a cat, walked rapidly away for about a yard, 
and “froze”. 

At 7.15 a.m. on the following morning it was scratching debris 
over the site, and after that time, was seen no more. At 4.15 p.m. 
I opened the burrow, tracing the course of the tunnel quite easily 
by its loose filling. The drive sloped downward along seventeen 
inches, to a depth of ten inches, then opening into a nest chamber 
seven inches in diameter and four inches high. The tunnel had 
been sealed, but the nesting chamber was open, the seven eggs 
which it contained lying half buried on the loose sand floor. Here, 
the sand was quite damp and warm. I removed the eggs together 
with a quantity of sand, for the purpose of attempting to hatch 
them under artificial conditions. They were placed on the sand, 
in a flower pot saucer, with another flowerpot saucer inverted to 
act as a covering. Unfortunately the sand dried out too quickly, 
and five of the eggs collapsed during the first week. By pouring 
quantities of water into the saucer I endeavoured to keep the 
sand moist but the two remaining eggs collapsed during the third 
week. 

A sandpit was prepared outside early in November, and one 
of the enclosures placed over it. A captured Moloch laid seven eggs 
on November 3, another laid ten eggs on November 5, and a third, 
ten eggs on December 16. No attempt was made to excavate a 
burrow, probably because the sand was too soft, and all of the 
eggs had collapsed through exposure by the time they were dis¬ 
covered. 

A. S. Le Souef, in the Proceedmgs of the Royal Zoological 
Society of New South Walesj August 1937, p. 29, suggests that the 
peculiar spikey thorns which cover the body, and are specially 
developed on the head and upper surface, are evidently an auto¬ 
matic protection against the attacks of snakes. It may be of some 
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interest to mention that when handled, the reptiles showed a con¬ 
siderable dislike of being touched either before or behind the 
junction of the back legs with the body. Their response to such 
handling was quickly to move the legs either forward or back¬ 
ward in such a way as to cover this apparently vulnerable area, 
and in doing so the body spines and the log spines acted more 
or less as pincers. If this process were repeated a number of times 
both fore and aft of the legs, most individuals would abandon the 
“freeze’' and endeavour to make off. 

Further observations by Ella McFadyen, referred to in the 
same paper, suggest that the Moloch sleeps with the head raised, 
but all captive individuals observed by torchlight at night at 
Coorow were in the collapsed stance. 

Le Souef, from observations made on captive specimens liber¬ 
ated at Taronga Park, notes six eggs, and E. R. Waite in The 
Revitles and Amphibiana of South Atistralia, states that as many 
as eight have been laid in a clutch in captivity. The apparently 
large number of ton eggs recorded in the Coorow Molochs may 
bear some relationship (o the extraordinary bountiful supply of 
food to be found there. It was not uncommon to find ant trails 
up to an inch in width. 

Mr. L. Glauert of the Western Australian Museum informs 
mo that correspondents have written to him describing the method 
of egg-laying, adding that the young hatched out in approximately 
eight weeks. 

BIOCLIMATIC CONTROLS IN WESTERN AUSTRALIA 

By Dr. J. GENTILLI, University of Western Australia, Nedlands. 

It is well known that climate affects plant and animal life to 
a very great extent, and yet the student of nature finds it hard 
to make use of many climatic maps which are available, because 
they arc not suited to his needs. Annual averages, for instance, 
mean but little to living organisms, and yet most of the maps 
available show annual averages of temperature or rainfall. The 
year is loo long a period to be taken as a whole, without sub¬ 
divisions: many plants and many animals go through their whole 
life-cycle within loss than a year. In perennial plants, the vege¬ 
tative cycle takes place within the year; in animals there are 
cycles which take place within the year, as nesting and mating 
seasons well show. 

If climatic information is to be used for the study of life, it is 
therefore necessary to work on periods sliorter than a year. Much 
work has already been done in North America and northern 
Europe, with regard to the elTcct of temperature on plant growth; 
in many countries research has been made into the effect of 
seasonal rains on wheat, maize and other crops. These studies 
show that every species has its own requirements, so that it would 
be impossible to map out climatic information suitable for every 
branch of natural science. All that may be attempted is the com¬ 
pilation of type-maps, which may serve as a guide and lead the 
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student of nature to compile his own special maps as required, 
or make him appeal to the nearest climatologist or geographer for 
assistance. 

In countries nearer to the polar circles great stress is laid 
upon the length of day, but this factor is almost ncgligil)lo in Aus¬ 
tralia, so that the present paper will deal with temperature and 
moisture, with a brief outline of the geographical factors in the 
background. 




(II., Hairs Creek; X., Nullagiiie; O.. Onslow; C., Carnarvon; W., 
Wiliina; G., Geraldton; K., Kalgoorlie; I*., Perth; M., Merrcdin; 

A., Albany.) 














TEMPERATURE’'^ 


Nortliern hemispherG workers have stressed the importance of 
low temperatures as limiting factors in plant growth. Temper¬ 
atures of 32° F. for one month, or 43° F. for three months, have 
been mentioned as the limit of deciduous forests. Lower temper¬ 
atures set a limit to coniferous forests. Western Australia knows 
some occasional frost in the south-western districts, but low 
temperatures are never experienced for any length of time. It may 
be said that low temperatures never act as limits in this area. 

High temperatures may set the equatorial limit to life of 
temperate regions; they may be of great importance as limiting 
factors in the southern part of Western Australia. 

Very high temperatures experienced occasionally may hardly 
be important, although they may result in the death or migration 
of many individuals at the time. Less high temperatures experi¬ 
enced over a long enough period may be of great biological im¬ 
portance, and a temperature of 22° C. (71.6° F.) may be quoted 
as an example (Map 1). Plants that require a hot summer hardly 
venture into the region where all the 12 months are below 22° C. 
(71.6° F.). The tropical realm may well begin where there are at 
least four months above this temperature and eight months below, 
roughly north of a line drawn from Northampton to Kalgoorlie. 
At the tropic itself the year is evenly divided, half above and half 
below this temperature. 

Another important temperature is 18° C. (64.4°F.). Some 
climatologists take this as the cold limit of hot-region plants, 
so that if even one month a year is cooler than 18° C. (64,4° F.), 
the vegetation is no longer as luxuriant as it is under hotter con¬ 
ditions—other things being equal. Physiologists associate this tem¬ 
perature with the optimum production of spermatozoa in human 
beings, so that it may be taken as a climatic limit in this respect; 
fertility tends to decrease under hotter conditions. 

Map 2 shows that a line from Geraldton to Kalgoorlie 
corresponds to an even division of the year into six months hotter 
and six months colder than 18° C. (64.4° F.). This agrees with 
the limit of the tropical realm as obtained from Map 1, A line from 
Onslow to HalTs Creek gives the southern boundary of the con¬ 
stantly hot region. 

It must be stressed that species and even individuals have 
their own temperature optimums and limits, so that these maps 
can only be used as a guide to assess the periods of cool or hot 
conditions during the year. In the case of cold-blooded animals 
temperature is a factor which may be of vital importance. In the 

♦The word “tcmpcraluro” in this paper is used to signify “normal mean 
temperature,’* i.e.. the arithmetic average of temperatures taken over as long 
a period as possible. Usually this average is obtained by adding maximum 
and minimum temperatures and dividing by two, for each day or any number 
of days, months or years as required. In the maps where the llrst and the 
last months below a certain temperature arc shown, the word "month” 
refers to a period of about 30 days with a normal mean temperature below 
the stated value. 
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case of plants its importance varies with the species or individuals 
concerned. If during the course of any research temperature 
factors are suspected, Maps 1 and 2 should be used in order to 
assess the significance of the temperature limits given. If none of 
these is satisfactory, new maps should be constructed for other 
temperatures which may be more relevant. 

II often happens that feeding or mating conditions are so 
affected by temperature that animals migrate in order to fuKj 
optimum conditions. Map 3 provides a useful instrument for the 
study of these migrations, because it shows the normal month of 
the year when temperate conditions prevail. The temperature of 
18“ C. (64.4° F.) has been taken as an example, and the advance 
of this temperature from south to north has been mapped. The 
map can also be interpreted as showing the time of the year 
when similar temperature conditions prevail at different places. 
Thus July temperature conditions at Onslow arc equivalent to May 
temperature conditions at Carnarvon and April conditions at 
Perth. The retreat of the same temperature southwards is shown 
in Map 4. In addition, the march of other temperatures may be 
significant, and similar maps could be compiled. 

Temperature maps of the more usual type, showing average 
temperatures for various months and for the year, and annual and 
daily temperature ranges, are already available in the author’s 
volume on “Australian Climates and Resources” (1947) and need 
not be repeated here. 

(To be continuedJ. 

FROM FIELD AND STUDY 

Growth of the Hlackboy.—When I was young (10 years of 
age) one of the games of my mates and myself was to “ride” 
certain of the blackboys fXmithorrhoea preitisii) outside the school. 
We broke all the “rushes” off and made the heads smooth and 
round, using them as perches to sit on. We broke up for a fort¬ 
night’s vacation and during that time the “rushes” grew rapidly, 
in the case of my own “mount” by about 5 inches. Blackboys eaten 
down by kangaroos or other animals grow a complete new head 
in a year. This may be seen in any virgin bush. 

—W. II. BUTLER, East Perth. 

Herons at Biinbiiry.—Adjacent to the beach at South Bunbury 
is a depressed area of about ten acres. During the winter rains 
this is converted into a miniature lake with a surrounding boggy 
swamp. It is favoured always by pairs or family parties of the 
local White-faced Heron (Noiophoyx novae-holhwdiae) and as 
the rains diminish and the pool contracts these birds are joined 
by pairs of the Pacific Heron (N. paciftca). This year (1947) I 
noticed on frequent occasions a pair of the Nankeen Night 
Heron (Nycticorax caledonicAis). I took a field-glass with me and 
they proved to be the adults, with unspotted plumage. Last but 
certainly not least, was a distinguished visitor in a very fine 
individual of the large pure-white Egret (Egretta alba). 
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Herons are cautious birds but after a time become Jess timid 
of human beings. Twice the Egret Hew over my head at a low 
altitude and I could see its long, black, trailing legs. Near my 
home and within a few yards of the busy entrance road to the 
town is another small depression, full of calling frogs and the 
haunt of a pair of White-fiiced Herons, which seem to have lost 
all fear of the incessant traffic. One, however, must keep moving. 
A sudden stop arouses suspicion and up they rise. 

—F. LAWSON WHITLOCK. Bunbury. 

Underwater Swimming in Cormorants.—How the Pied Cor¬ 
morant (Phalacrocorax vurius) uses its wings to swim but mainly 
for steering when fishing underwater I was able to witness when 
I was fishing at Fremantle recently. I was using at the time a 
heavy kingfish line. The water was remarkably clear and 1 could 
see to a depth of perhaps 10 feet. In fishing for kingfish (Sciaena 
antarctica) a live bait is used and the line is looped in a cleft 
stick. The fish bait (in this case blue mackerel) keeps moving 
and the stick is fastened to the wharf and, projecting over the 
water, vibrates slightly. Should any big fish approach the mackerel 
swims more vigorously and the stick sliakes more. When the bait 
is taken the loop pulls from the cleft and the angler hauls up the 
line. I saw the stick holding my line vibrate rapidly and the line 
shot out of the stick and moved off in a seaward direction. Think¬ 
ing I had another kingy I started to pull in the line but as the pull 
was not like that of a fish I realised it was something different. 
As the line came in I saw I had hooked a cormorant which was 
fighting, strangely enough, to keep to the deeper water. The wings 
were spread out, with a braking effect and the feet pushed for¬ 
wards. This case was exceptional I admit, but at other times in 
the same place I have seen cormorants swimming freely under¬ 
water chasing fish; their wings were half-sp^^pad and they were 
using them to twist from side to side. 

-W. H. BUTLER, East Perth. 

A Heronry of the Nankeen Niglit Heron.—On January 24, 
1948, in company with Dr. D. L. Serventy and Mr. Angus Robin¬ 
son, I visited the Blythwood estate, Pinjarra, the home of Mr. 
Donald McLarty, to investigate a report that Nankeen Night 
Herons ( Nycticorax Caledonians) were nesting there. 

We located the heronry, which was a large one, extending for 
about a quarter of a mile along a bend of the Murray River, 2i 
miles upstream from Pinjarra. With one exception, which was in 
a Paperbark (Melalenca parirlflora), all of the nests were in 
Flooded Gums, locally called “Blue Gums” (Eucalyptus cudls), 
some trees having as many as eight to ten nests, but the majority 
had from three to six. It was not easy to make an accurate census, 
but we actually counted 194 nests and believed many more were 
overlooked. It was agreed that an estimate of 250 nests would be 
a very fair one. 

Very few birds in adult plumage were seen at the heronry 
itself. We flushed several, however, in neighbouring swamps, whore 
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they evidently roost in the day-time and obtain the food for the 
young ones. These latter, in their distinctive striped plumage, were 
in considerable numbers at the nests. Some were still sitting at 
the sides of the nests and others were perched on limbs nearby. 
Remains of jilgies (Chtieraps qiiinquecarinaUia) were plentiful on 
the ground beneath the nests. 

Mr. McLarly assured us that this was the first season that he 
had noticed the heronry, and the birds had not previously been 
seen in such great numbers on the river. The heronry is quite 
close to the house. 

—T. M. SMITH, Coolup. 

VVood-Sandpipt^rs in Western Australia.—In The Emu, vol. 45, 
1945, p. 170, Dr. D. L. Serventy discussed the status of Wood- 
Sandpipers (Tringa glareola) in Western Australia. He mentioned 
the specimen of this species ho procured on my farm at Coolup 
in January, 1945 and referred to the apparent rarity of the species 
in Australia. Up till the time of taking this specimen 1 had never 
studied closely the Hocks of sandpipers which made visits to my 
swamps during the summer months. I had taken for granted 
they were all the Sharp-tailed species (Erolia acxminata). Since 
then I have observed my Sandpipers more attentively witli the 
result that I find the Wood-Sandpipers to be far from rare on 
these freshwater swamps. However though they are regular visitors 
they are not so common as the Sharp-tailed Sandpipers. 

The Sharp-tailed Sandpiper is usually seen in fiocks of twelve 
to fifty or more while the largest fiock of Wood-Sandpipers I have 
seen consisted of six individuals. The latter are shyer birds and 
prefer to keep to themselves in secluded areas, and when flushed 
usually make height rapidly, giving their “giff-gifT-giff” call and 
disappear. The Sharp-tails fly a short distance and settle down 
again. The Wood-Sandpipers appear slimmer, longer in the legs, 
and much quicker in their feeding habits. They may be recognised 
as they feed, without glasses, when one becomes familiar with 
their habits and on the wing arc easily identified by the white 
rump and shrill call. With glasses they may be distinguished by 
the spotted appearance of the upper parts in contrast to the streaky 
appearance of the Sharp-tails. 

In 1947 Wood-Sandpipers could be seen on my swamps at any 
time during January and February. On February 9, 1947 in com¬ 
pany with Dr. D. L. Serventy and Mr. K. G. Buller, I visited the 
Cannington swamps and we observed two birds feeding around a 
small pool close to the roadside at Nicholson Road. This summer 
up to January 26, 1948, sandpipers have been rare at Coolup and 
most of those seen have been Wood-Sandpipers. On January 24, Dr. 
Serventy and myself observed seven birds—two Sharp-tails and 
five Wood-Sandpipers on one of the swamps. When flushed 
four of the Wood-Sandpipers, calling shrilly, ro.se steeply and dis¬ 
appeared and the other (lew over to the opposite side of the pool. 
The Sharp-tails which had remained, now rose and flew silently 
over to the other side. When we followed them up the Wood- 
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Sandpiper flew off leaving the two Sharp-tails, thus providing a 
typical example of the behaviour of two species when flushed. 

There is good reason to believe that other swamps in the 
^outh-west must harbour this species and so in the aggregate, the 
jiumber visiting Western Australia may be considerable. They fre¬ 
quent the open, cleared swamps with grassy margins and the 
vvater level determines the lime of arrival and departure. They 
first appear when the swamps are drying off and remain till they 
^re dry, searching for food in the mud. In my case they arrive 
jq January and depart towards the end of February. 

In view of our experiences with the Wood-Sandpiper one 
qiust not lightly disregard the possibility of other species such as 
the Green Sandpiper (Tringa ochropiis) occurring locally, but 
paving been overlooked. 

—ANGUS ROBINSON, Coolup. 

Fledging Period of the BlacJc-faced Cuckoo-shrike.—On Sep¬ 
tember 28, 1947, at 0730 hours, at Caron, I located a nest of a 
;plack-faced Cuckoo-shrike fCoracina 7iovae~hollandiae), nine feet 
from the ground in a mallee (Eucalyptus spj. The nest contained 
one egg, half an egg shell, and two naked young. On the follow¬ 
ing day there were three young in the nest. No egg shells were to 
pe seen either in or under the nest. From October 12, I visited the 
qest at frequent intervals with a view to determining the brood 
period. To guard against driving the young from the nest pre- 
qiaturely, observations were made with binoculars from a distance 
of from fifteen to twenty-five yards. 

I found all three young resting on the nest at 0745 hours on 
October 22, but when I visited the nest at 1715 hours, two 
fledgelings were sitting and one was standing on the nest. The fol¬ 
lowing morning at 0800 hours, the three young were on the nest. 
However, at 1700 hours the nest was empty. Two of the young were 
still in the tree. One of these had probably flown to reach its 
perch. I could not locate the third bird. At 2130 hours an adult 
was covering at least one bird on the nest. At 0745 hours on 
October 24, one young bird was on the nest and one in another 
part of the nesting tree. Later at 1700 hours there was no trace 
of any of the birds and the following morning, after wind and 
rain, the empty nest was on the ground under the tree. 

From the foregoing it will be seen that in this case, the 
fledging period was twenty-five days. 

—ERIC H. SEDGWICK, Caron. 


CORRECTION 

In the last issue on p. 62, line 10 of the second paragraph, the 
brackets around the words “the Cape Tulips'’ should have been 
commas. The Cape Tulips are two species of Homeriay not Oxalis 
as inferred by the presence of the brackets. 
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W.A. NATURALISTS' CLUB - ANNUAL MEETING 

The annual meeting of the Club was held at the W.A. Museum, 
Perth, on December 5, 1947, with the retiring president, Mr. V. 
N. Serventy in the chair. The election of ofTicers resulted as 
follows: President, Mr. B. Shipway; vice-presidents, Messrs. C. B. 
Palmer and V. N. Serventy; hon. secretary, Mr. A. Main; hon. 
assistant secretary, Miss C. Knicp; hon. treasurer, Miss L. 
Serventy; librarian, Miss S. Wansbrough; editor. Dr. D. L. Serventy; 
council, Miss S. Elliott and Miss M. L. Tcede, Dr. J. Gcntilli, 
Messrs. W. Bennetts and W. Browne. 

The report of the retiring secretary (Miss Tcede) showed 
that the year had proved a successful one for the Club and the 
number of financial members had risen as follows during the past 
throe years: 1945, 33; 1946, 66; 1947, 192, The Wildlife Show at the 
Perth Town Hall was made a three days' exhibition in Septembe*- 
and attracted a record public attendance of about 10,000 persons. 
It was opened by Mr. T. C. Edmondson (Chief Inspector of Schools) 
with supporting remarks by Mr. P. Crosbie Morrison (editor of 
"Wild Life"). As last year the proceeds were shared with the Gould 
League of Birdlovers. Financially the show had enabled the pub¬ 
lication of the Club’s new magazine and the keeping of .sub¬ 
scriptions within reasonable limits. 

The meeting room was always filled at tlie general meetings 
and among the lectures given during the year were "Some aspects 
of Magpie behaviour" by Mr. Angus Robinson (March), "The 
Koala and Lyre-i)ird in their sanctuaries" by Mr. F. Lewis (May), 
"Coral and the changing sea-level" by Dr. R. W. Fairbridge (Juno). 
“Storm birds" by Mr. L. Glauert (July), "The pine plantation at 
Gnangara" by Mr. H. B. Perry (August) and "Respiration of 
insects" by Mr. E. P. Hodgkin (Novcml)er). The remaining meet¬ 
ings were devoted to members’ evenings and film exhibitions. The 
excursions proved so popular that it is hoped to arrange for two 
buses as soon as the petrol position cases. Up to the present the 
organisation of the excursions has not allowed of the full benefit 
hoped for and the council has plans for improvement. The local¬ 
ities visited included Thompson's Lake, Canning Dam, Bickley, 
Leighton beach, Jarrahdale, the Cascade waterfalls at Gosnells, 
South Belmont and Pt. Peron. 

Action was taken during the year to prevent the destruction 
of five acres of natural bush in King’s Park for the purpose of 
making a rose garden. Although our protests were not successful 
in having the decision reversed other considerations forced the 
abandonment of the proposal. While this is a cause for gratifica¬ 
tion it must be remembered that the present board still agrees 
in principle with the idea of converting natural bush areas into 
ornamental gardens. Naturalists must remain vigilant in the de¬ 
fence of all natural reserves and to fight for their extension. 

. In conclusion it appears that the Club is on the eve of even 
more expansion. It is hoped that all members will co-operate as 
enthusiastically in the future as they have done in the past. 
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BOTANICAL OBSERVATIONS ALONG THE No. 1 
RABBIT PROOF FENCE 

By R. D. ROYCE, State Herbarium, Perth. 

Although Western Australia possesses well over 6,000 species 
of plants, and is acknowledged as having one of the largest and 
most unique floras of any country in the world, there are extensive 
areas of the State which have not yet been explored botanically. 
A large part of this unknown country is in the Eremean Province, 
and, because of the great distances to be travelled, and the desolate 
conditions to be reckoned with in these regions, botanical investiga¬ 
tions are necessarily few and far between. It was, therefore, with 
a great deal of pleasure that in May last year (1947) I set out 
with Mr. A. S. Wild, the Chief Vermin Inspector of the Agricultural 
Department, on a trip of inspection along the northern end of the 
No. 1 Rabbit Proof Fence which took us through a portion of 
this unknown country. Some slight knowledge of the area was 
available through the collections of Mr. A. W. Crawford, a former 
Chief Inspector, but it was hoped that a much more detailed 
investigation could be made, particularly from the point of view 
of plant distribution. 

We travelled by car from Perth to Meekatharra and then 
along the Northern Highway to Mundiwindi, where wc branched 
off to the departmental depot at Jigalong, 30 odd miles to the 
east of the iiighway, and about five miles north of the Tropic of 
Capricorn. Here we were joined by Mr. G. Beattie who is stationed 
at Jigalong, and who is in charge of maintenance work on the 
northern length of the fence. With eight camels in the charge of two 
of Mr. Beattie’s native boys wc set ofT along the fence the follow¬ 
ing morning, leaving the car at the depot. Riding the '‘ship of the 
desert" is a somewhat harrowing experience for the novice, and 
one is usually quite satisfied to walk after half an hour in the 
saddle. 

The country in the vicinity of the Jigalong depot is a flat, 
treeless plain broken only by a few stony hills, one of which is 
said to be used by the bucks of the local tribe of aborigines as the 
hiding place for the tribe’s ceremonial dresses, and the area is 
strictly “taboo” to the women. The plain carries a typical salt-pan 
vegetation of Russia, Kochia (blue-bush), Podolepis and Arthrocne- 
vnim (samphire), together with Spombolu.s and Aristida (wind- 
grass) which provide the main cover around the bare grey salt- 
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pans. On the small sandy ridges and wherever the soil is less com> 
pact, other grasses occur, including species of EriueJme, Eragrosti^ 
(wandeerie grass) and Iseilenui, Species of Calandrinia (para^ 
keelya and Aizoaceae occur in the hard pebbly soils, while ip 
places Brachyachne 'prostrata forms a pure stand in small clayey, 
pebbly depressions. 

Between the Jigalong plain and the true spinifex country, the 
vegetation and soil type change successively through several 
associations. As the plain merges into mulga country, Ari.stida 
arenaria becomes more plentiful, Kochia and Arthrocnemxim dis¬ 
appear although Basski bicornis persists almost to the mulga. As 
the sandy nature of the soil becomes more evident, occasional plants 
of spinifex and Aristxda Browniana appear, and gradually increase 
in numbers until in the mulga belt proper they are important mem¬ 
bers of the ground flora. The mulga iiere occurs in a belt several 
miles wide, in a comparatively dense stand, but about five miles 
north of Jigalong the soil becomes loose and sandy, and the 
glaucous, opposite-leaved form of the desert mallee, Eucalyptus 
odoyitocarpa, takes the place of mulga in the association. Inter¬ 
spersed with the mallee in the sandy soil are low bushy species of 
Acacia and the yellow-flowered Grevillen eriostachya. 

In the vicinity of the 635 mile peg, and about ten miles north 
of Jigalong, the Eucalyptus passes out of the association, and only 
the shrubby Acacia remains. Triodia and Plectrachne tend to thin 
out over large areas, although in places they remain dominant, 
and a great variety of herbs and shrubby species enter the 
association, providing a riot of colour and form so uncommon as 
a rule in spinifex country. Malvaceae, Solanaceae and Verbenaceae 
occur in greatest numbers both as regards species and individuals, 
whilst Papilionaceae, Zygophyllacoae, Boraginaceae and Amaran- 
taceae provide a large number of individuals of a comparatively 
few species. The most common grasses, apart from Triodia and 
Plectrachne, are species of Aristida, Eragrostis and Eriachne, 
together with Ichnanthus australiensis and Plagiosetum refracUmi, 
the last named a showy species with violet-tinged spikelets com¬ 
mon on all sandy soils. 

Over the thirty miles of the first two days’ travel the lower 
storey of the shrubby element retains its dominance over Triodia, 
and a large proportion of the shrubs such as Acacia, Solanuni, 
Halgania and species of Verbenaceae, attain a height of three or 
four feet. As the Triodia becomes more plentiful, the shrubs be¬ 
come fewer and more stunted until in the true spinifex plain they 
are reduced to the general height of the spinifex clumps. Typical 
of thse shrubs are Acacia lycopodifolia and A. translucens, the 
latter known locally as ‘'bardy bush”, from the fact that the main 
root of the plant is usually infested with those “grubs” which are 
so relished by the Australian aborigine. 

These shrubs are about 18 to 20 inches in height and up to five 
or six feet in diameter, and when in flower, the yellow masses 
scattered through a sea of Triodia are a pleasing sight. The whole 
country is at a uniform level, except for the scattered taller 
shrubs. Chief among these are Hakea Cunninghamii fcorkwood), 
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Grevillea Wickhami and species of Melaleuca, Caania and Acacia. 
The most abundant is Grevillea Wickhami which in places forms 
dense thickets and occurs in both the red and orange colour forms. 

At mid-day on the fourth day, vvc left the fence about ten 
miles north of Stag Arrow Creek and travelled due east until we 
arrived at the Oakover River. This stream rises in Talawana 
Station country and flows in a general north and north-easterly 
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direction to unite with the Nullagine River to form the De Grey 
River. In the flat country east of the fence the flood plain of the 
river is nearly a mile wide, and cut up by numerous channels. As 
a rule these channels arc comparatively narrow and separated by 
broad flats carrying EucalyptMH camakhilensis (river gum) and 
species of Aristida and Chryfiopogon (sugar-grass), as well as 
numerous shrubs and herbs, prominent among which arc Mai- 
vastvum spicatum, Flavaria austrakisicUf Lotus ausimlis, and 
species of Acacia. Unfortunately a largo part of the area had re¬ 
cently been burnt, and only in restricted areas were annual species 
still growing. 

The river has no continuous broad sandy bed as one would 
expect, but a series of short lagoons or billabongs. One of the 
narrow channels broadens out into a perfect imitation of a main 
stream, only to come to an abrupt end whore a sand bank and 
dense vegetation divert the water out on to the flood plain. Here 
it eventually collects into another channel, which in its turn 
broadens out into a wide sandy river bed which runs for a mile 
or more before it, too, terminates in a sandy bank, spilling the 
water once again into the plain. And so the process continues 
until a permanent bed is eventually formed. On one bank which 
had escaped the (ire I collected a specimen of one of the rarest 
grasses in the State, Acrachne veriicillata. It is a species which is 
widespread in Asia and Africa, hut in Western Australia it has 
previously only been known from the specimens collected by 
Pemberton Walcott in the middle of last century at Exmouth 
Gulf and Dampier Archipelago. It is a small annual species, one 
to two feet in height, with numerous racemes of spikelets scat¬ 
tered up the stem or radiating from the summit. It somewhat 
resembles Rhodes grass in the inflorescence, but has many more 
florets in each spikelet, and has a glistening silvery sheen, quite 
unlike any of the species of Chloris. 

Although a few isolated sandhills occur in the spinifex country, 
there is nothing in their flora which. differs from that of the 
surrounding country, and the sandhill formation proper first be¬ 
comes evident several miles north of Lookout Rocks. The area is 
characterised by parallel sandy hills running in a general east 
and west direction, separated by valleys of more compact, some¬ 
times pebbly sandy soil. It is the western edge of the vast inland 
area which Jutson terms “Sandland"' in his Physiography of 
Western Australia, and which has been built up by centuries 
of prevailing east winds. 

Species of the Order Leguminosae have become specialised as 
the flora of the sandhills: Crotalaria Cimninglumiii, the “bird 
flower” of the regions nearer the coast; a remarkable unarmed 
form of Templetonia aculeata; an apparently unnamed species of 
Burtonia; and several species of Tephrosia and Cassia are only 
found on the sandhills, and with few exceptions only one of these 
species could be found on any one hill. The grasses Plagioseium 
refractum and the purple-glumed form of Eriachne aristidea, arc 
a constant feature not only of the sandhills but also of the sandy 
approaches, and small sandy banks in the valleys. Species of 
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Acacidj Grevillea and Malvaceae are also found on the hills, while 
Cleome tetrandra and Adriana Hookeri (a species not previously 
recorded for Western Australia) are common to both the hills 
and the valleys. 

On the whole the distribution of any one species in the valleys 
is fairly uniform over the whole area, but occasionally conditions 
in one valley or in one section of a large valley, apparently favour 
one species to the detriment of others. Thus one valley is dominated 
by Plectrachne Sc/iin;sib another by Melaleuca lasiandra, and a third 
by Tephroaia imiovulata. 

The Xortherii End of the No. 1 Kabbit Proof Fence 

1. Southern edge of the spinifex belt; between Jigalong and 
this point, the vegetation changes rapidly through several distinct 
associations. 

2. Southern edge of the sandhill country. Within the spinifex 
belt between 1 and 2, is the northern limit of mulga, approximately 
two miles north of Googhenama Creek. 

The sandhill country extends to Callawa Creek and a few 
miles beyond, and is broken by sandstone at 3, and by numerous 
small watercourses at 4. 



The smaller shrubs and undershrubs are less abundant than 
in the southern spinifex country. The family Goodeniaceae, which 
was so rich in forms in the south, is confined to a few species of 
rather restricted range. The small, hirsute, blue-fiowered Scaevola 
parvifoUa alone has a range extending practically from Sandy 
Creek to the Isabella Range. Shrubby members of the family are 
represented by two species of Dampiera, one having red, and the 
other pink flowers, which arc fairly common in the valleys to the 
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Callawii Creek, showhifj banks arul broad sandy bed; tht» 

vegetation includes Eucalyptus C4imaldulensis (river gum) and 

species of Acac'a. 



the vegetation in the foreground was killed off by inundation. 

A clay pan filled with water at the old Eochinvar homestead; 

94 




north of Gregory Range. Associated with these are two other 
shrubs which arc probably Goodeniaceae, one of which closely 
resembles Scaevola jiitida of the coastal beaches, but as neither 
was seen in flower, their identity remains uncertain. Verbenaceae 
is restricted to two species, the more common of which is New- 
castlia cludoirichaj while Boraginaceae enters the association with 
three shrubby species of Helioiropium. Solanum and Halgania, 
so abundant in the south, are comparatively poorly represented, 
while annuals such as Polycarqyaea, Amaranthus, Euphorbia and 
Trxchinxum are of importance. On several sandy banks Boerhaavia 
diffusa (tar-vine), the yellow-flowered Cleomc viscosa and species 
of Zygophyllaceae assume local dominance and form important 
sand-binding elements. 

Towards its northern end the fence passes out of the true 
sandhill country, and enters a region of sandstone hills in the 
vicinity of Isabella Range. Spinifex remains dominant in the 
sandy areas between the hills, and from time to time sandhills 
reappear with their characteristic vegetation, but there are large 
tracts of sandy, stony soil, such as were encountered only in small 
isolated patches southwards from Gregory Range. 

The vegetation over the area is sparse, the clumps of Triodia 
are small and of a less luxuriant habit, while small herbs and 
annual species become more plentiful. Tall shrubs are restricted 
to the two species Grevillea WickJunni and G. refracta together 
with scattered Eucalyptus. The smaller shrub element consists of 
species of Acacia, Ilalgania and Solanum, particularly S. diversi- 
florum, with scattered plants of Heliotropium. The whole aspect of 
the country is one of extreme poverty. This may have been due 
to the poor rainfall experienced in that restricted area, where 
the wells were very low and quite brackish, even salty. On the 
other hand water v%'as plentiful in the wells south of Isabella 
Range, where the vegetation showed no signs of arid conditions, 
while not many miles north of Ulalling Hills was a clay-pan of 
several acres in extent, containing over a foot of water. 

Towards Mount Cecilia the country is broken by numerous 
streams, presumably tributaries of the Oakover River, and the 
vegetation undergoes a change. Owenia reticulata, Dolichandrone 
heterophylla and the camel or broad-leaved poison, Erythrophloeum 
Lahoucherii, become the dominant trees, while the ground cover of 
spinifex and shrubs becomes even more sparse. The association 
does not persist for long, however, and by the time Mount Cecilia 
is reached, the sandhill country is once again in evidence with its 
spinifex and low slu’ubs. At the last well, some thirteen miles from 
Callawa Creek, is the first evidence of the approach to civilisation 
—a dense stand of the pillow weed, Mv'ua tomentosa. 

The camel trip was terminated at Callawa Creek which is a 
broad sandy stream flowing in a north-easterly direction into the 
pindan desert, and is lined with the usual Eucalyptus camaldulensis 
and thickets of Acacia with smaller shrubs and herbs including 
Evolvulus alsinoides, Sebastiana chamelaea and species of Mal¬ 
vaceae and Convolvulaceae. 
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We were met at the Creek by Mr. C. Blair, of the Vermin 
Branch of the Department, and in his car we left the fence to 
avoid rough sandstone hills, and after travelling several miles 
through station country, we struck it again in typical pindan 
country. Triodia /ninpcas is the dominant ground cover, while the 
shrubby element is provided by Grevillea Wickhamiy Erythro' 
phloeum hiboucherii and several species of Acacuty chief among 
which are A. trachycarpa and A. tumida. Occasionally the spinifex 
plain is broken by rugged sandstone outcrops on which is a white- 
barked species of Eucalyptus attaining considerable size, and 
reputed to have a bark of particularly high tannin content. This 
pindan country persists almost to the coast, where other shrubs, 
chiefly Cadjiput (Melaleiica sppjy enter the association, which 
finally gives place to saline flats and mangrove swamps on the 
coast. The fence follows high ground and enters the sea at the 
tip of Cape Keraudren, at the southern extremity of the Eighty 
Mile Beach. 

During the course of the trip along the fence, a comprehensive 
collection of 436 sheets of botanical specimens was made. Although 
the season was well advanced and many of the species, particularly 
in the families Gramineae and Vcrbenaceae, were past the flower¬ 
ing stage, the collection is fairly representative of the flora, and it 
is hoped that when all the specimens have been identified, it will 
provide interesting additional information on the distribution of 
known species as well as providing several new ones. 

This is the first occasion on which a detailed investigation of 
the area has been made, and I would like to express my thanks 
to Mr. C. A. Gardner, the Government Botanist, and to Mr. Wild, 
for making my trip possible. 

OBSERVATIONS OF SEA BIRDS ON A VOYAGE FROM 
MELBOURNE TO ENGLAND. 1947 

By Captain MARK TAYLOR, R.N., Stansfield, Suffolk, England. 

I left Melbourne in the m.v. Port Freinantic on June 28, 1947, 
bound for Newcastle, England, via Fremantle and Cape Town; 
and was fortunate to have with me two of the essentials for 
watching birds at sea, a pair of good binoculars and a copy of 
W. B. Alexander’s Birds of the Ocean. 

Even with these aids the identification of the petrels is by 
no means easy. The fleeting glimpses over the crests of the swell, 
usually at a distance and in changing lights, make observation of 
detail diflicult. I have always found that the only way to achieve 
accurate notes is to have a notebook already made out in headings 
under which a long-suffering fellow passenger may bo induced to 
write the details as momentarily observ'cd and dictated. Suggested 
headings and sub-headings are:—Bill. Head: crown, face, chin. 
Upper-parts: neck, back, tail-coverts, tail. Under-parts: throat, 
breast, belly, tail-coverts, tail. Wings: upper, under. Legs and foot. 
Characteristics: size, flight, numbers, etc. Without such aid it is 
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usually impossible to take notes quickly enough single-handed, 
and only a phenomenal memory can retain all details for subse¬ 
quent logging. 

]>IeIho«rne to Fremanllo, June 28—July 3 

The weather was cool (average air temperature, 58°F.) but 
unusually calm, with light variable winds and a slight westerly 
swell. 

The most plentiful bird was the Black-browed Albatross 
(Dioinedeu melanoph'rys)j daily numbers varying from 15 to 40. A 
few Wandering Albatrosses (Dioinedea exidansj were seen each 
day; and single Sooty Albatrosses (Phoebetria fusca) were seen 
nine times between Melbourne and Cape Leeuwin. 

Petrels were few; two Cape Pigeons (Daption capense) were 
seen on eacli of the first two days and in the middle of the Bight 
(Longitude 135° to 122°E.) 10 Fluttering Shearwaters {Piiffi^iiis 
gavia). 

A dozen Southern Skuas (Catharacta antarciica) joined off the 
Leeuwin and remained with the ship all day. 

Fremantie to Cape Town, July 7—22 

In order to avoid heavy westerly weather, the captain set a 
north-westerly course to pick up, and then follow, the SO'S. paral¬ 
lel. In cosequence the ship made better time than she would liave 
done had she been on a more southerly and shorter course, as 
reports were received from other ships of heavy westerly winds 
and seas on and south of 36°S. The weather in 30°S. was fair, 
with variable winds never strong except in small local disturbances, 
and little swell. 

The Black-browed Albatross was not seen again for many 
days after leaving Fremantle; and for the first four days from 
one to three Yellow-nosed Albatrosses (Dioinedea chlororhyncha) 
were seen daily following the ship. Wandering Albatrosses, in 
numbers from one to eight, were seen almost daily throughout the 
passage. 

One Southern Skua followed for a day from Fremantle; and 
another was seen three days before Cape Agulhas. 

Four Great-winged Petrels (Pterodroma macroptera) were 
seen on the first two days out of Fremantle, and two more in mid¬ 
ocean, Longitude 55° and 36° E. Three small flights of the Soft- 
plumaged Petrel (Pterodroma mollis) were seen on the first three 
days out, and three Cape Pigeons were seen at intervals in mid¬ 
ocean. 

On July 16 in Longitude 55°E. a sharp local storm was 
encountered, with heavy rain and line squall. Witli it appeared 
a dozen Schlegel's Petrels (Pterodroyna incertajj six Soft-plumaged, 
one Great-winged and three Cape Pigeons. The Schlegel's Petrels 
increased to 40 on the following day, in small parties of from six 
to eight birds, and then daily decreased in numbers, no more being 
seen after Longitude 36°E. It was noted that all the Schlegel’s 
Petrels seen had a very small white mark on the anterior angle 
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of the wing. This is not mentioned in any reference hook to which 
I have as yet had access. Mr. Alexander suggested to me that it 
might be a pale feather in the bastard wing which had not been 
noted, and advised a visit to the British Museum of Natural History 
at South Kensington: but no skins there had any trace of white on 
the leading edge of the wings. The matter remains to be solved. 

On July 19 the ship having entered the Agulhas Current, many 
Prions (Pachyptila sp.) were seen all day in flocks of several 
hundreds; the species could not be identified. 

On July 21, the day before reaching Cape Agulhas, the sea 
temperature dropped G'F. and the air 7^F. From the scarcity of 
birds throughout the previous weeks the change in numbers Was 
astonishing. As far as could be seen through the glasses the air was 
full of birds, never less than 20 or 30 in their field. The Black- 
browed Albatross reappeared in hundreds and the White-chinned 
Petrel or Cape Hen (Procellaria aequinoctialxs) appeared in 
thousands. Large Prion flocks of several hundred birds passed and 
re-passed every few minutes, and some 40 or 50 Sooty Shearwaters 
(Puffimis grisexis) were seen during the day. The intensity of bird- 
life there had to be seen to be believed. 

Capo Town to Canary Islands. July 23—August 15 

Numbers of the Southern Black-backed Gull (Lams domini’ 
canns) came round the ship on the first day out only, and 20 Cape 
Gannets (Sxila capensis) were seen cruising and fishing. 

The white-chinned Petrels, Sooty Shearwaters and Prions, 
which had been in large numbers off Cape Town, steadily diminish¬ 
ed day by day, and no more were seen after Latitude 28®S. Cape 
Pigeons were seen up to Latitude 24'’S. 

The numbers of the Black-browed Albatrosses diminished as 
the ship made her northing, the last being seen on July 26 in 
Latitude 19°S.: this being the day that the ship loft the zone of 
the south-east trades. The last albatross to be seen, a Wandering, 
was on the following day in Latitude 15^S. Two Sooty Albatrosses 
were seen on July 24 in Latitude 28*S. 

On the night of July 26, a White-bellied Storm-petrel (Fregetta 
grallaria) was picked up half-stunned on deck. It was kept for the 
night in one of the officers' cabins, where it look occasional sips of 
the fresh water presented to it, and was released next morning 
in good order. It could not rise from a fiat surface, so was allowed 
to scramble over the edge of a cargo hatch, becoming air-borne 
before it reached the deck. The fluttering butterfly-like flight of 
this species was most noticeably different from the stronger and 
more direct flight of the Wilson’s Storm-petrel (Oceanites 
oceunicus) which followed the ship in large numbers (from 30 to 
100) between Latitudes I0°N. and 25^N. 

In Latitude 3“S. two Bos’n Birds (Phaetlion sp., probably the 
White-tailed, P. aetherexis) were heard round the bridge before 
dawn by the officer of the watch. 

The Canary Islands were passed in a high N.F. wind, which 
probably kept local birds in shelter. The day before arrival there 
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alighted on board for a short while one European Swallow 
(Hirundo riistica) in juvenile plumage, and one European Hoopoe 
(Upupa epops). 


Canary Islands to Newcastle, August 5—12 

This part of the voyage was most disappointing in birds. One 
single Lesser Black-backed Gull (Larus fuscus) was seen off 
Ushant, and nothing else until the usual run of Herring Gulls 
(Lams argentaUis) was picked up off the Casquets, and the normal 
English Channel birds from the Isle of Wight on. 

Observations on the Albatrosses 

Although the Wandering Albatross does not generally 
follow ships by night, a number were seen during the night of 
July 26, in the light of a nine-day moon, following in the lights of 
the ship until well after midnight. They were not here in the 
morning, and presumably left at moonset. The ship’s officers con¬ 
firmed that these birds do sometimes follow ships’ lights all night 
in good moonlight. 

An attempt was made to estimate the age-groups of the 
Wandering Albatrosses observed. No definite information was pre¬ 
viously found (nor have I since been able to obtain any) of the 
exact annual variation in plumage of the immature birds. As an 
assumption for record purposes the variation was taken to be 
somewhat the same as the Southern Black-backed Gull, namely: 

Group A, 1st year: brown plumage, white head. 

Group B, 2nd year: generally grown, with white head and 
belly. 

Group C, 3rd year: dark or mottled over back of wings. 

Group D, 4th year: full white plumage with black wing-tips. 

In the Great Australian Bight the four groups were more or 
less equally represented. Across the south Indian Ocean group, C 
predominated and group D was scarce. Groups B and C predomin¬ 
ated west of Africa, no group D being seen. Full details are as 


follows: 

Great 

Fremantle to 

Cape Town to 

Group. 

Australian Bight. 

Cape Town. 

Lat. 15°N. 

A 

17% 

21% 

3% 

B 

257c 

19% 

1 97% 

/ 

C 

29% 

57% 

D 

29% 

3% 

0 % 


It has been suggested that this apparent lack of mature birds 
west of Africa may be accounted for by the adult female having 
brown vermiculatcd markings on the back; but no adult female 
skin that I subsequently examined at South Kensington had 
enough of these markings to be possibly grouped as C. The speci¬ 
mens were perhaps faded; at 30 paces they appeared only just 
“off-white”. The birds of the south Atlantic are known to be darker 
than those of the south Indian Ocean; but anyhow the white 
males should have shown up if there. This attempt at an analysis 
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is therefore not entirely reliable, and confirmation would be of 
interest. 

The Black-browed Albatross was observed during two periods 
of the voyage, from Melbourne to Fremantle, and off the African 
coast. It may or may not be relevant that this species appeared 
when the temperature of the sea-water was below 63-64°F. and 
not when it was above. 


Conclusion 

I cannot end without expressing my gratitude to members of 
the Western Australian Naturalists’ Club for their kindness at 
Perth to a passing naturalist (Nauta exulansy sub-species britan- 
nxeua) and saying how much I hope some day to renew my 
acquaintance with them, and with my other Australian friends, 
both clothed and feathered. 


THE CAVE FOSSILS OF THE SOUTH-NA/EST 

By L. GLAUERT, W.A. Museum, Perth 

Although over 40 years have elapsed since the first discovery, 
as recent cave fossils, of animals whose past presence in Western 
Australia had never been suggested or suspected, curiously little 
interest has been shown in the subject, even in scientific circles. 
With a view to directing further attention to the study of this 
highly interesting cave fauna I have prepared a brief summary 
of the discoveries already made, including some which have not 
yet been published, and include a complete list of the species of 
mammals so far discovered in the various caves of the South-West. 
As an aid to students I have also added a list of published refer¬ 
ences on the original discoveries. 

The Manimoth Cave 

In 1904 the caretaker of the Margaret River caves, the late 
T. Connelly, whilst making a cutting at the top of a rock to im¬ 
prove a pathway, found to his surprise that the mass was 
not solid but that the rock was covered with bone-bearing, red 
cave-earth which had been protected from removal by a thick 
incrustation of carbonate of lime. In this earth were a number of 
bones and jaws with teeth which Connolly carefully preserved 
and subsequently handed to the late Lt.-Colonel E. A. Le Souef 
who brought them back to Perth. 

They were subsequently handed to me for examination when 
it was found that they contained remains of an extinct member 
of the kangaroo family and of a gigantic Echidna. 

In my report to the Caves Boat'd I staled that they represented 
animals new to science. To the heavy-jawed Macropod I gave the 
name StUenunis occklentalis as it was the first specimen of an 
animal of that genus found in Western Australia and differed in 
important details from the species already known from the 
Pleistocene deposits of eastern Australia. The giant Echidna, allied 


100 



to a form still existing in New Guinea, received the name of 
Zaglossiis hacketti in honour of the chairman of the Caves Board, 
the Hon. Dr. J. W. Hackett, later Sir J. Winthrop Hackett. 

Dr. Hackett, who was also chairman of the Museum Commit¬ 
tee, then generously decided to finance an expedition to the cave 
with a view of extending the research. The results were so suc¬ 
cessful that further trips were authorised, the whole investigation 
extending over the period from 1909 to 1915. 


Skull of Slhemirus occidentalis 
Dorsal View Wuifral View 

G. C. Glutton, photo G. Pitt Morison del. 
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Several thousand bones were collected, many more or less 
fragmentary but including others that were of considerable scien¬ 
tific value. The most abundant were the long bones of the limbs; 
bones of the feet, which were often in perfect condition, and 
vertebrae. Of these the axis and caudal vertebrae were often 
entire whilst many of the thoracic members were reduced to 
centra only, the spines and processes being collected separately. 

Many of them were of gigantic size and, as the only large 
marsupial known to occur in Western Australia was Diprotodon 
optatum, were provisionally allotted to that animal. Later how¬ 
ever, when more bones came to light, including fragmentary 
maxillae and mandibles, it was evident that a mistake had been 
made and that the animal represented was Nototherium miichelli 
and not a Diprotodon. The Nototherium may be described as a 
gigantic wombat rivalling a tapir in size. It was a herbivore whose 
check teeth wci'e very like those of the Diprotodon but whose 
median upper incisors were tusk-like, not chisel-shaped. 

Remains of Sthenurus occidentulis were abundant, in fact much 
more so than those of other large Macropoda. A large number of 
fragmentary maxillae and mandibles were found as well as more 
complete ones. An almost complete skull enables us to visualise 
the appearance of this remarkable member of the kangaroo 
family. Its shortened skull, massive jaws and thickly wrinkled 
molars suggest a very tough diet such as the coarser shrubs of 
the Pleistocene bushland. 

Further surprises were provided by skulls and jaws of species 
still living in eastern Australia or Tasmania, such as the Wombat 
(Phctficoloviis s/).>, the Koala /Phuscolarctos clnereus), the Tas¬ 
manian Devil fSarcophilus harrmi), and the Tasmanian Wolf or 
Tiger fThylacinus cynocephalus). There were also odd fragments 
ascribed to the Marsupial Lion (Thylacoleo carnifex) and the Giant 
Kangaroo f'PaJorchesies sp,), both long since extinct. The Giant 
Echidna (Zaglossus hacketti), Owen’s Echidna (Tachygloi^sus 
otceni) and the Common Echidna fTacityglossufi aculcatus) wore 
also unearthed. 

Animals found which are still represented in the fauna of to¬ 
day included the Quokka fSetonix brachyurus) which was exceed¬ 
ingly abundant, the Grey Kangaroo (Macropus ocydroynus), the 
Brush (Macropus irma), the Woilie (Bcttoyigia pcyiicUlata), the 
Boodic (Betiongia lesueur)^ the Garlgyte (Potorous gilberti), the 
Possum (Trichostirus vulpeculaJj the Ring-tail (Pscudocheirtis 
occidentalis), the Quenda fisoodon obesuluslj the Dalgite (Macrotis 
Jagoiis) and the Chuditc/i (Dasyurus geoffoii fortis). Many if not 
all of these were most probably introduced into the bone-bearing 
deposits by floods after the stalagmite crust had been breached by 
the stream (lowing through the cave. That they are not truly 
contemporaneous is indicated by the condition of the bones. 

Examined by the crude light of candles years ago it seemed 
that the bone-bearing deposit was a talus of material that had 
entered the cave from above and had then been covered with a 
layer of stalagmite several inches in thickness. More recently, 
after the installation of electric light, I examined the cave 
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again and am now of opinion that the bone-bearing deposit is the 
remnant of a mass of bone breccia which at one time partly 
filled the large chamber. This remnant was protected by a coating 
of stalagmite for many years until the protection was undermined 
by the stream still flowing through the cave and most of the 
material with its priceless store of animal remains washed away 
and lost to science. Perhaps at some future time an explorer 
may find other traces of the breccia which I had overlooked. 

The success in the Mammoth Cave aroused interest in the 
remains preserved in other caves of the area, several of which were 
submitted to a cursory examination. 

The I^aU<* Cave 

Excavation was not permitted but a few bones were found 
including the Grey Kangaroo and the Quokka. 

The Museum Cave 

Considerable time was spent in this cave with disappointing 
results though remains of a Tasmanian Wolf were obtained. The 
list comprises Grey Kangaroo, Brush, Quokka, Boodie, Woilie, 
Garlgyte, Possum, Ring-tail, Quenda and Tasmanian Wolf. 

The Bride’s Cave 

Grey Kangaroo, Brush, Quokka, Boodie, Woilie, Garlgyte, 
Possum, Ring-tail, Quenda, Dalgyte and Tasmanian Devil. The 
skull of the last-named was incredibly frjesh and recent-looking, 
suggesting that the animal had survived in the South-western 
corner of the State until very recent times. 

The Giant’s Cave 

Grey Kangaroo. 

The Golgotha Cave 

The only remains noted here were fragments of a skull and 
mandible of a human being, undoubtedly an Aboriginal. 

The Coronation or Moondine Cave 

This cave, near Hamelin Bay, was visited one night as the 
cave guide, Tim Connelly, was of opinion that it contained the 
complete skeleton of a Dingo lying in a pool at the bottom of the 
cave. Actually the skeleton was that of a Tasmanian Wolf or 
Thylacine, complete to the smallest bones. The skull and several 
bones are now in the Western Australian Museum where they 
are displayed in the Fossil Room. 

The Yanchop Caves 

These had been visited many years ago when nothing of im¬ 
portance was reported. However, the opening up of two of these 
caves as an attraction to tourists brought to light an interesting 
assemblage which was increased when Professor D. S. Davidson 
of the University of Pennsylvania undertook some work in the 
modern method some ten years ago in the Yondcrup Cave. In 
addition to human, Aboriginal, remains, the list included: Grey 
Kangaroo, Brush, Tammar (Macropus eugenii), Garlgyte, Boodie, 
Woilie, Possum, Ring-tail, Quenda, Chuditch and Tasmanian Devil. 
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This brief survey of work done whilst showing that much has 
been revealed suggests that a great deal more may be accomplished 
by exploring the hundreds of caves yet untouched in the coastal 
belt of South-western Australia so giving us a more accurate 
picture of the mammalian fauna of Western Australia in pre¬ 
historic times. 
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BIOCLIMATIC CONTROLS IN WESTERN AUSTRALIA 

By Dr. J. GENTILLI, University of Western Australia, Nedlands 
(Co7itinued from p. 8Jf) 
EVAPO-TRANSPIRATION 

Evaporation is by far the least known of all climatic elements. 
There is a deep disagreement among climatologists even as to the 
instruments to be used for its measurement. Most work done in 
the past is based on evaporation from a free water surface, under 
conditions which are very far from those prevailing in nature. 
Recent research work conducted in North America principally by 
C. W. Thornthwaite has led to the measurement of evaporation 
from soil and transpiration from plants, the two phenomena being 
combined under the name of cvapo-transpiralion. 

The direct measurement of evapo-transpiration is highly tech¬ 
nical, but recently published formulae and graphs permit the 
estimate of potential evapo-transpiration, which is the amount of 
water that soils and plants can evaporate and transpire respective¬ 
ly when they have an unlimited supply of water from which to 
draw. This estimate is of great importance in assessing the move¬ 
ment and loss of water in soils, plants and animals under natural 
conditions. 

The formulae and graphs for the computation of evapo- 
transpiration were originally published by Thornthwaite in the 
Gcograjdiical Review for January, 1948. The cofnputations and 
drawing of the maps for the present paper were carried out by 
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the author at the Univei'sity of Western Australia, using the 
normal values of mean monthly temperature and total monthly 
precipitation as given for various localities in C.S.I.R. Pamphlet 
No. 42. 

In the accompanying maps potential evapo-transpiration (PE) 
is shown in centimetres, according to international scientific prac¬ 
tice. The figures represent the depth of water which can be evapor¬ 
ated within one month by soil and vegetation combined. 
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In January (Map 5) the highest PE is found in the North-west 
and is due to the very high temperatures caused there by the 
persistent flow of tropical continental air. The South-west benefits 
from the influence of the ocean and its PE is relatively low. The 
north-western ring of extremely high PE gradually disappears 
during the following months, until the map for May (Map 6) shows 
an entirely different pattern, with the moderating influence of the 
ocean causing higher PE near the coast than in the interior. 
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In July (Map It the efTect of continental cooling is evident, 
and the continental core has lower PE than any point near the 
coast. This is the month of lowest PE in the Stale. It is worth 
noting that Wyndham still reaches the total of over 9 cm. for the 
month. 

In September (Map 8) a loop of high PE begins to appear in 
the north, with a tendency to spread towards the Hamersley area. 
The area of low PE because of continental cooling is now limited 
to a small region between Northam, Wagin and Southern Cross, 
but a relatively low PE (5 cm.) is found as far north as Murgoo 
and Cue. In November (Map 9) the hot loop has divided into two 
rings, one around Wyndham, the other one in the North-west, 
where it vvill roach its greatest development in January. The heat¬ 
ing up of the continental interior now brings high PE south¬ 
wards, for instance 11 cm. at Kaigoorlie, while the ocean keeps PE 
low near the coast, where even Carnarvon has less than 11 cm. PE. 

The small low-lying area around Wyndham has over eight 
months with a PE above 15 cm. (Map 10). The Pilbarra district 
follows with over seven months. The South-west from Geraldton 
to York and eastwards past Kaigoorlie has less than one month 
with such a high PE. A similar pattern is disclosed by Map 11, 
which shows the number of months with a PE over 10 cm. The 
great difference between South-west and North-west is still 
apparent. Map 12 shows the number of months with PE above 
5 cm.; the pattern is quite different, with the far South-west,coast 
and South-east having more than eight months with such a PE, 
and Murgoo, Cue and other relatively northerly localities having 
less than eight months, probably because of the cooling effect 
of continental winter. 

(The place names on the maps are indicated by the following 
initials: H., Hall’s Creek; W., Wiluna; K., Kaigoorlie; and P., 
Perth.) 

(To he continued) 


REPORTS OF EXCURSIONS 

LAKE LESCHENAULTIA 

The excursion of Western Australian Naturalists’ Club mem¬ 
bers to Lake Leschenaultia on April 4, 1948 was well attended and 
general observations on the flora and fauna of the lake and sur¬ 
rounding bushland were carried out. 

The lake is an artificial one, being the dammed up head¬ 
waters of Cookes Brook which flows in a northerly direction into 
the Wooroloo Brook and thence into the Avon River. It covers an 
area of 62 acres when full and is 938 feet above sea-level, being 
about one mile from Chidlow. The dam was surveyed in 1910 and 
completed in 1912 for the W.A. Government Railways as a source 
of water for the department’s locomotives. However owing to its 
variable salinity, which at times reaches 60 grains per gallon, and 
that it has proved more economical to draw water supplies from 
the Goldfields Water Supply pipeline, the dam has had little use. 
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It has never been known to be empty and at the excursion th^ 
level was about 6 feet below the spill-way. A water sample col¬ 
lected was analysed by Mr. R. Spencer, of the C.S.I.R.; the salinity 
was 0.62 gm. per litre (- 43 grains per gallon); nitrate nitrogen, 
10 parts per million; phosphate phosphorus, trace only. 

The water was extremely clear and this appeared to be duo 
to the presence in abundance of two species of stoneworts 
(Characeae) growing in the bed of the lake. This group of algao 
appears to have water-clearing properties not readily explainable 
In the south-west corner, where the run-in comes from the town, 
pondweed (Potamogeton tricarinuiu) was growing in association 
with the stoneworts in a layer of fine detritus up to 18 inches deep. 
In the shallow water around the margins were belts of reeds, 
Le 2 )tocarpus coangmiatus, Tijpha angxistifolia and Juncus pallUlnfi. 

No native fishes were found, the lake apparently containing 
only English Perch (Pcrcu fluviatiUs) and Gambuaia affmis. Several 
hauls were made with a plankton net, 40 cm. in diameter, made of 
silk bolting cloth 16 meshes per linear cm. Poor catches were 
obtained, composed of Cladocera (Ceriodaj^hnia sp.), two species of 
Copepoda, at least one Ostracod and an Amphipod. The detritus 
was composed largely of discarded pupal cases of mayflies, several 
larvae of which were in the plankton. Under stones at the water’s 
edge were small jilgies (ChaerupH guinqxiecarxnatuH) while below 
the wall of the dam were quite large numbers of mud-eyes 
rdragonfly pupae) caught by the junior members. 

Miss N. Kniep, who made a botanical record of the excursion, 
reported few plants in bloom. The orange-red flowers of Adenan- 
:hos barbigera were glimpsed at the edge of the lake and others 
noted were several of the creamy-flowered prickly hakeas (includ¬ 
ing Hiikea variUy H. prostvatUy H. bipinnaiifida and H. xmdulata) 
the blue-flowered LobeUa anceps in the marshy ground, the blue 
summer-flowering Promtya eleganfiy the camphor myrtle (BuecKd 
camphorosma) with its cameo-pink sprays, the mauve Dicliopogon 
strictxis and white-beards (Leuocopogoxi oxycedrxifi). Among the 
laggards at the end of their flowering period were a Michaelmas 
daisy (Olearxa paxi<:xdexxtata) and a lesser relative of the Albany 
southern cross fXaxiihosia peltigera). In bud were found plants 
of Hovea chorizevxifolia —one of the earliest of the winter-flowering 
plants— Acacia xiervosay A. pxilchella and A. Hxtegellix. Many new 
shoots of Leschexiaxdtxa hiloba were evident on the rise near the 
lake. 

The ornithologists reported a poor bird list. About 20 Little 
Pied Cormorants were flying over the upper end of the lake, 
evidently disturbed from their roosting place by the several 
picnickers there. The only other water-bird was a single Little 
Grebe. Probably the most frequently seen land-bird was the Grey 
Fantail, and others noted vv^ere the Treemartin, Scarlet Robin, 
Western Shrike-thrush, Western Warbler, Western and Brown 
Thornbills, Banded Blue-wren (no fully plumaged males seen) 
and the Red-tipped Diamond-bird. 

—BRUCE SHIPWAY, South Perth. 
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MICRO-GEOGRAPHY OF LAKE LESCHENAULTIA 


The damming up of the small creek which now forms Lake 
Leschenaultia, near Chidlow, has had a far-reaching effect on the 
topography and the vegetation of the area—a new micro- 
geographical world has developed. 

The topography originally consisted of three slopes, two run¬ 
ning from south-west to north-west, facing each other for about 
2,500 feet each, and the third one from south-south-east to north- 
north-west extending along 1,000 feet or so. A small creek flowed 
in the shallow valley between the opposite slopes, and was joined 
on the riglit bank by a much smaller creek flowing roughly from 
the south-east. The flowing of tlie creeks was limited to the rainy 
season or little longer. The original vegetation of the slopes, 
covered with latcritic gravel, consisted of mixed forest of jarrah 
(Eucalyj)tus viargmataj and marri fE. calophylla) with the usual 
undergrowth. Along the creek flats the fine clay carried by the 
water favoured the growth of wandoo (E. reduncaj. 

The damming of the valley produced a permanent pool of 
water, and gradually a new type of vegetation colonised the new 
environment. But besides favouring the establishment of water- 
loving vegetation the dam checked the speed of flowing water so 
that a much heavier deposition of clay and silt resulted. Conse¬ 
quently there is a spread of wandoo upstream of the lake near 
both creeks, where the flow of water slows down but there is no 
stagnation, as shown on the map. 



The water-loving plants could not colonise the very poor lateritic 


gravel of the lower slopes when these slopes became the shores of 
the lake. This is evidenced by the narrow strips of gravel desert 
shown on the map. The extent of the desert is chiefly controlled 
by the slope. Where the slope is steep, deposition of silt is almost 
impossible so that water-loving plants cannot gain a foothold, 
while at the same time the rise of the water-table in winter kills 
the usual vegetation of the gravelly slopes. 

The silted areas subject to long periods of flooding and with 
the water-table never far from the surface are now covered with 
pallid reed (JxmciiH 'imllidiis), shown by dots on the map. The 
pallid reed reaches to a level of about two feet above the lowest 
water level. 
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Between two and three i'ect above the lowest water level is a 
narrow belt of small-flowered paperbark (Melaleuca parviflora) 
with an undergrowth of thin grass-reed (Leptocarjms coangusta- 
tus). The paperbark and the grass-reed are well established on 
the north-western side of the lake, as shown by the diagonal rules 
on the map. The paperbark is more widespread on the western 
side. Its larger size makes it a more exacting plant and a slower 
one to colonise a new environment. Most of the specimens are still 
quite young. The south-eastern slope, which is steeper in the 
vicinity of the water, carries much thinner belts of these plants 
(shown by the initials M.p. and the diagonal rules on the map). 

Just on the outside of the Melaleuca-Leptocarpus belt is usu¬ 
ally found near similar lakes a belt of flat-leaved sedge (Lepxdos- 
perma longitudinale), Near Lake Leschenaultia, so far as this 
rapid survey disclosed, this flat-leaved sedge has only colonised 
three small areas, shown by thick diagonal lines on the map. Two 
of these areas are at the south-east corner of the lake, one on 
each side of the creek. The third area, shown by the initials L.I., 
is near the north-eastern side of the lake, near the smaller creek. 
The reason for this remarkable coincidence is worth investigating 
—it might be due to a differential deposition of silt by the creeks, 
slightly coarser material being deposited at flood time where 
Lepidosperma now grows. 

Exactly due south of the dam are two very small colonies of 
yanget (Typha angustifolia) which appear to be very recent. 
They are shown in black on the map. 

On the recently formed low-lying islands in the bed of the 
main creek, within reach of the water-table but not actually in 
the water, is a young and growing colony of flooded gum (Euca~ 
lyptus rudis). 

Thanks are expressed to Mr. R. D. Royce for the determina¬ 
tion of botanical species. 

— J, GENTILLI, University of W.A., Nedlands. 

FROM FIELD AND STUDY 

Piracy in the Silver GiUl. — While watching sea-birds at Rose 
Bay, Sydney, I saw a Crested Tern (Sterna bergii) pursued by a 
Silver Gull (Larus novae-hollandiae), The tern dropped a small fish 
which was immediately seized from the surface by the gull. A few 
minutes later a Silver Gull was seen closely pursuing another 
Crested Tern. 

A third pursuit was very prolonged and determined, but the 
tern apparently retained the prey which it was carrying. 

The impression that I gained from the foregoing three observa¬ 
tions was that the Silver Gull (or gulls) was practising deliberate 
piracy. I have no recollection of this behaviour having been at¬ 
tributed to this species, though it is well-recognised as a character¬ 
istic of the skuas. 

—ERIC H. SEDGWICK, Caron. 
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Bihra Lake Plankton.—In August, 1947, dense concentrations 
of plankton were noticed in Bibra Lake, south of Fremantle, and 
a haul was made with an N 70 standard plankton net. The net 
was pulled for a distance of 10 yards at the surface alongside the 
small jetty on the western side of the lake. An examination of 
1 cc. of the catch showed a total of 80 individuals of the larger 
forms of fresh water zooplankton comprising Cladocera, Copepoda 
and Ostracoda in the following proportions: Copepoda, 65 (or 
81.5%): Cladocera, 11 (14.5%) and Ostracoda, 4 (5%). Daplmia 
thoynsoni was the only Cladoceran found in the catch. The species 
was “schooling” in very large numbers in the shallows about two 
or three hundred yards further south and one pound, live weight, 
was caught in a few minutes with a wire strainer about five inches 
in diameter. 

—BRUCE SHIPWAY, South Perth. 


Masked Woodswallows and Fork-tailed Swifts at Caron.—On 
March 27, 1948, I was observing in an area of light timber with 
dense, healthy, undergrowth near Caron, when I noted three birds 
which I took to be woodswallows, in the top of a dead tree at 
perhaps 300 yards distance. 

While watching these through binoculars in an endeavour to 
confirm my provisional identification, they rose into the air and 
with them a considerable body of similar birds. The flock moved 
in my direction (i.e., easterly) and passed over my head. From 
their flight, calls, and as they drew nearer, general apeparance, I 
was able to identify them without difliculty as Masked Wood¬ 
swallows fArtamus persoyiatus) and not the more frequently 
encountered Black-faced Woodswallow (A. melmiops). The num¬ 
ber in the flock I estimated at c. 150, but this estimate is very 
rough as I had at first, to concentrate upon the identification of 
the birds. There appeared to be the usual fairly high percentage 
of birds with the black throat plumage ill-defined. The birds con¬ 
tinued to move steadily eastward until tliey passed from view. 
The time was then 0715 hours. This is my only record of this 
species at Caron. 

The country surrounding this lightly timbered area is, for 
some distance, open heathland, so it is possible that this assemb¬ 
lage of wood-swallows had spent the night among the timber 
and was resuming an easterly movement at the time of my 
encounter. 

As this fairly compact flock of woodswallows swept by I saw 
to my astonishment that the rearguard was accompanied by p 
few Fork-tailed Swifts {Microptis pacificus). Swifts continued to 
straggle by after the manner of their kind, until perhaps fifty had 
passed over. Tliese, like the woodswallows, were flying fairly 
low, i.e., at not more than two hundred feet, so that individuals 
could be seen fairly plainly. With the last of the swifts, as though 
to confirm my impression that this was no accidental association, 
came a solitary Masked Woodswallow. I gained the impression 
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that the woodswallovvs were flying fairly fast and that the swifts 
were cruising at a relatively leisurely speed. This is my only record 
of the Fork-tailed Swift at Caron. 

The morning was clear, hot and fine, with little wind. Later 
the wind strengthened from the east. 

—ERIC H. SEDGWICK, Caron. 

The Smallest Western Aiist ralhin Bird,—I have occasionally 
been asked the question—“Which do you consider the smallest 
Western Australian bird?” We have several genera of small birds 
ind which contains actually the smallest species is not an easy 
matter to determine at first glance. Some birds flit about with long 
tails and have the habit of fluffing out their body feathers, thus 
exaggerating their real size. Such a species is the common Grey 
Fantail Rhipidura flabellifera). On the other hand we have forms 
such as the Thornhills (Acanthiza), Pardalotes, Wren-warblers 
(MalurusJj Weebill fStnicrornis brei;irostri.s>. Mistletoe-bird 
'Dicaeuyn hirundinaceuinJ and the Emu-wrens fStijiiturusJ. 

I have prepared many skins of birds for scientific examina¬ 
tion. When skinned the bodies of all the above-mentioned birds 
ixce very small indeed, especially in the case of the last three and 
only very sensitive scales would indicate the difference. The Emu- 
wren has a long tail and puffs out its body feathers somewhat. 
The other two are compact little birds with tails on the short side 
in comparison, especially so in the case of the Weebill. This little 
bird is well known though I liave nowhere found it common. It 
has a loud musical voice and favours those curious lengthy but 
narrow groves of saplings found in the drier parts of the State. 
It builds a small but very neat domed nest of spiders’ webs, 
cocoons and lichens. The nest always reminds me of that 
of the Long-tailed Tit (Aegithalos caiidatus) of Western Europe. 
It lays three white eggs speckled with light brown and the small 
nest has to accommodate the brooding female and well-grown 
young at the conclusion of the nesting period. 

The Mistletoe-bird is not so well known in the South-west 
as the thornbills and pardalotes. It is a quiet retiring species 
haunting the tops of trees but is best studied, perhaps, in districts 
where mulga and other large tree-like bushes predominate. The 
nest is wonderfully constructed of spider webs, cocoons and 
animal hair. It is dome-shaped but hung from some slender twig. 
I brought one home from central Australia. Weighed with the 
accompanying twig to which it was attached it scaled seven grains 
on a chemist's balance. In this fragile house the female has to 
brood over three developed young birds. These facts will give 
an idea of the smallness of everything involved. 

The tiny Emu-wrens of the South-west haunt the coastal sand¬ 
hills and blackboy flats. Their nests are built in low scrub, well 
hidden but with a favourable look-out. The female lays three 
large eggs considering her size. I think on the whole, if we ignore 
its long tail, this is the smallest Western Australian bird—feathers 
have no appreciable weight in the case of emu-wrens. 

—F. LAWSON WHITLOCK, Bunbury. 
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A SHORT BOTANICAL HISTORY OF 
KING GEORGE’S SOUND 

By J. E. S. SOUSTER, Forrcstfield 

I feel myself to have been particularly fortunate, during 
short stay in Western Australia, to have been able to visit 
George’s Sound, for this is one of the classical localities in Aus^^.""-^ 
tralian botany. So many and rich are its associations with the 
history of that science, that the visitor can hardly escape the feeling 
of undertaking a scientific pilgrimage, and may be moved to search 
out and bring together some of the scattered accounts of botanical 
exploration here, a complete history of which has yet to be written. 

Our story began on September 28, 1791, when Captain George 
Vancouver, on H.M.S. Discoverih preceded by H.M.S. Chatham, 
sailed into a sheltered inlet on the south-west coast and anchored 
there. Vancouver, who had sailed with Captain Cook on the latter’s 
second and third voyages of discovery, was commissioned to con¬ 
tinue the exploration of the north Pacific Ocean, and was now 
proceeding there by way of the Cape of Good Hope and Australia. 
Archibald Menzies was surgeon and botanist to this expedition. On 
September 29, a party landed and took possession at Possession 
Point, the name King George the Third’s Sound (now usually 
shortened) was given to the inlet, and the sheltered western basin 
was called Princess Royal Harbour in honour of Princess Charlotte 
whose birthday it was. The ships remained until October 11, and 
during this stay the coast was charted and the chief physical 
features were named, while according to Vancouver, “the vegetation 
afforded to Mr. Menzies much entertainment and employment’’. 

Both the spelling and the nomenclature of Menzies’ Journal are 
somewhat obsolete, mention being made of Ajnum a7itisco7-buticum, 
(doubtless A. prostratum Labill.), Banksia, Myrtus* (perhaps 
Agonis), Mimosa (Acacia pulchella and perhaps other species). 
Eucalyptus ohliqua (presumably E. calophyllai wrongly identified 
with E. ohliqua L’Her. which is not found here), ^^Meloluca*^ and 
*^Calcolaria^^*. Vancouver, in his own Journal, speaks of the “Gum 
plant” (Xanthorrhoea Preissii), the “gum tree” (Eucalyptus calo- 
phylla) and a holly-like plant (Dryandra floribunda). On Green 
Island, in Oyster Harbour, Vancouver planted “vinos and water- 

*It is doubtful what plants are intended here, neither Myrtus 
nor Calceolaria being recorded in W.A. 
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cresses” and ”an assorlmenl of garden seeds, with some almonds, 
orange, lemon and pumpkin seeds were sown”, with the idea of 
benefitting subsequent visitors to the country, but Flinders in 1801 
could find no trace of them. There is a local belief that Vancouver 
watered his ships at the eastern side of the entrance to Oyster 
Harbour where “Captain Vancouver's Well” is marked by a tablet. 
It is now recognised that an error has occurred. From the Joui'nal 
and the charts it appears that wood and water were obtained on 
the south side of the Sound near wliat is now Frenchman’s Bay. 

In December 1792, the French ships La Recherche and UEsper- 
ance under the command of Admiral Bruny d’Enlrecasteaux (Cito- 
ycn Denlrecasteaux of Rossel’s narrative) en route from Timor to 
Van Dieman's Land in search of the lost expedition of La Perouse, 
sighted the coast near Cape Leeuwin and followed it south and 
east. On December 6, towards evening, they saw a large bay at the 
entrance to which were two islands (the smaller Seal Island being 
easily overlooked.) It was not until the bay was passed that they 
were able to see it would have been a good anchorage, and though 
d’Entrecasteaux would have liked to have visited it, for his water 
was running low, the wind was bearing him eastward so strongly 
that he continued on his course. The botanist of this expedition 
was Jacques Julien de Labillardiere, commemorated in the Aus¬ 
tralian genus Billardiera (Pittosporaceae) and though he was thus 
denied an opportunity of landing at King George’s Sound ho did so 
soon after at Esperance Bay where, among other plants common 
to the two regions, he met and later described Anigozanthus ru/a 
and Chorizema tlicifolmm*. 

When Captain Mathew Flinders arrived from England in 
December, 1801, on I-I.M.S. Investigator to survey the southern 
coasts of Australia, he chose King George’s Sound as a suitable 
place to prepare his ship for the task. The botanist to this expedi¬ 
tion was the illustrious Robert Brown, to whom it was due, wrote 
Sir Joseph Hooker, “that this voyage proved, as far as botany is 
concerned, the most important in its results ever undertaken, and 
marks an epoch in the history of that science”. Brown had two 
assistants, Ferdinand Bauer, botanical draughtsman and Peter 
Good, previously a foreman gardener at Kew, who during this 
voyage contracted a fever and died at Sydney in 1803. Both these 
assistants are remembered in the names of Australian genera 
Although the stay at King George's Sound was not made at the 
best or most comfortable time of year for collecting, about 500 
species were obtained during the four weeks spent there. 

Another French expedition, in the vessels Geographe and 
Nalwraliste under the command of Capt. N. Baudin, was visiting 
our shores at the same time. At Sydney an additional craft was 
obtained, a small schooner intended for the exploration of shallow 

^ *A pleasing story sometimes told about the etymology of 
Chorizema” receives no confirmation from either of Labillardiere’s 
works consulted. His party had been short of water, but it is not 
recorded either that the plant grew by water, or that the party 
danced for joy on finding it. On the other hand, no alternative 
derivation is suggested. 
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coastal water, and this was renamed La Casiiarina, being built of 
the timber of a tree of that genus. During a survey of the coast 
of what is now South Australia, the schooner, commanded by Capt. 
Louis Freycinet, lost contact with the Geogvaphe (the Naiuraliste 
had previously been sent back to France) and headed for King 
George’s Sound. Only through the fortunate circumstance of a 
favourable wind which blew for six days were they able to reach 
this port, in February 1803, after suffering great hardship through 
lack of water, and they were joined here a few days later by the 
Geographe. This expedition carried a large scientific complement 
including the zoologist Francois Peron and the botanist Lesche- 
nault de la Tour, who a few months later was left at Timor, a sick 
man. This may have some bearing on the obscurity which sur¬ 
rounds his activity at the Sound. On the outward passage, how¬ 
ever, he had collected on the west coast further north, and is 
remembered in a beautiful and predominantly western genus of 
the Goodeniaceae. 

It had been intended that Flinders should complete the survey 
of the Australian coast, but when returning to England after his 
voyage of 1801-03, he was detained by the Governor of Mauritius 
for more than six years during hostilities with France, and lived 
only long enough after his release to complete the account of his 
voyage and charts, dying shortly before they were published. The 
northern and north-western coasts therefore remained very im¬ 
perfectly known, so in December 1817, the Australian navigator 
Captain Phillip Parker King was sent from Sydney in the cutter 
Mermaid of only 84 tons, to chart these coasts. King himself had 
a great interest in natural history as is shown by his drawings of 
plants, shells, fishes, insects and scenery, some of which are pre¬ 
served in the Public Library at Perth. He had as companions John 
Septimus Roe, marine surveyor, and Allan Cunningham, H.M. 
Botanist in Australia and later for a time Colonial Botanist of 
New South Wales. With Cunningham a new phase in Australian 
botany was ushered in. Before his time it had been chiefly the 
pursuit of visitors from abroad who made their collections and 
then returned to their own countries to study them, but from now 
on it became more and more the province of botanists resident in 
Australia. His own very extensive travels included New Zealand, 
and their arduous nature no doubt attributed to his death at 
Sydney at the age of 48. The Mermaid anchored near the supposed 
"Captain Vancouver’s Well’’ where wood and water were obtained, 
and here Cunningham with much labour tried to establish a garden 
as Vancouver had done on the nearby island. He also "made a large 
collection of seeds and dried specimens from the vast variety of 
beautiful plants with which nature has so lavishly clothed the 
hills and plains of this interesting country". King and Cunning¬ 
ham were here again in 1821, and the versatile mariner has left 
us a water-colour of his ship at anchor at this point. Cunningham’s 
garden had quite disappeared, a reminder of the unfavourable 
terms on which introduced plants compete with an indigenous 
flora so well adapted to its rather difficult environment. 

About 1823-25, William Baxter collected at the Sound for a 
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private employer in England, and in 1829 he was here again, this 
time in the joint employ of private interests and the Colonial 
OfTice, part of his collection going to Sydney. He is remembered 
by the monotypic genus Baxteria, akin to Xanthorrhoeu, which is 
endemic here. 

Ranking high among French explorers is Dumont d’Urville 
whose account of his voyage to the Pacific in the corvette 
UAstrolabe, with the accompanying scientific reports and illustra¬ 
tions, fills twenty large volumes. On the outward passage he 
called at King George’s Sound on October 7, 1826, remaining until 
October 25, and making a survey of the coast besides pursuing 
varied scientific studies for which the expedition was equipped. 
The two botanists, A. Lesson and A. Richard collected here as did 
d’Urville himself, obviously a keen naturalist, sparing time amid 
his many other duties. He showed great enthusiasm for the work, 
remarking that the plants were as numerous as they were elegant 
in shape and varied in structure and colour. Although the greater 
part of the work of the expedition concerned New Zealand and the 
Pacific Isles, several species of plants from the Sound, eg. 
Btackhoiisia piibescens and Eviostemon spicaius, were subsequently 
described by Richard. 

King George's Sound was now attracting roving whaling and 
sealing parties of several nationalities, particularly American and 
French, so it was thought prudent to establish British claims by 
actual occupation. In December 1826, Major Edmund Lockyer of 
H.M. 57th Regiment arrived in the Amity with a party of 52 
persons to establish an outpost of the New South Wales Colony. 
A site was chosen on the north shore of Princess Royal Harbour, 
between Mt. Clarence and Mt. Melville, and hei^e on January 21, 
1827, the settlement was founded, the name of Frederick Town 
soon being changed to Albany. The position now appears an 
admirable one, with deep water anchorage for the largest ships, 
but the first settlers encountered several serious difficulties result¬ 
ing-from this choice of site, notably a shortage of fresh water and 
good building timber, and the poverty of the soil which induced 
them to go farther afield to grow their crops, Green Island being 
found one of the most productive places. 

The establishment of the Swan River Colony which soon 
followed introduces throe other botanical characters into our 
story. When Captain James Stirling, R.N. was sent in 1827 by 
Governor Darling of New South Wales to reconnoitre the west 
coast with a view to settlement, he was accompanied by Charles 
Fraser whose duty it was to report on the agricultural possibilities 
of the new country. Fraser, it is believed, was formerly a soldier, 
but had been appointed Colonial Botanist and was concerned with 
the establishment of the Sydney Botanic Gardens. On their return 
from the Swan River to Sydney, Stirling and Fraser visited tho 
settlement at the Sound. As a consequence of their favourable 
report, an expedition was fitted out in England with Captain 
Stirling in command, and he sailed with the civil establishment in 
the transport Parmelia, H.M. Sloop Sulphur as escort bringing 
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the military detachment, the ships arriving at the mouth of the 
Swan River in June, 1829. The surgeon of the Sulpfiur was 
Alexander Collie who was soon appointed Resident at Albany and 
explored actively between there and the Swan River. His chief 
concern was the suitability of the land for settlement, but he 
collected in the regions lie passed through and at least part of his 
collection was transmitted to England. With the Parmelia arrived 
James Drummond who figures so largely in the liotanical explora¬ 
tion of Western Australia. His position in the civil establishment 
is not very clear, for though he was responsible for horticulture in 
the new colony, his appointment was “without pay at present”. 
He brought with him a collection of seeds, plants, tubers provided 
by order of the council of the Horticultural Society (now the 
Royal Horticultural Society), including fruit trees and bushes, 
rhubarb, potatoes, dahlias, chrysanthemums and other unspecified 
esculent and ornamental subjects. The following April he was 
appointed Government Naturalist. Later he took up farming, and 
between this and the care of a large family found time to under¬ 
take extensive collecting trips in the course of which he visited 
the Sound. 

An early visitor to the Swan River Colony was the Austrian 
traveller Baron Karl von Hugel who landed at Fremantle in 
November 1833, and after collecting around the northern colony, 
sailed for King George’s Sound which he reached on January 1, 
1834. His excursions in this area took him as far as twelve miles 
inland along the King and Kalgan Rivers. A list of the plants he 
collected in Western Australia, with descriptions of the new species, 
was published in Vienna in 1837. 

Although his call was of little consequence to Western Aus¬ 
tralian botany, it is worth noting that Charles Darwin is numbered 
among the Sound's distinguished visitors, arriving with the Beagle 
on March 6, 1836, and remaining for eight weeks. The contrast 
between his remarks of tedium and dullness and the enthusiasm of 
earlier visitors is very marked. We may at least partly understand 
it if we remember the time of year, when the vegetation would bo 
far from its best, and that he was undoubtedly feeling the effects 
of more than four years travelling. The mere physical strain of 
such a journey must have been considerable, but add to this the 
ever growing load of collections, notes, and unformed ideas waiting 
to be worked out, and his impatience to be home will cause no 
surprise. 

An early link with British horticulture was the visit in 
December 1837, of James Backhouse, of the York Nursery. A 
respected member of the Society of Friends, ho travelled “solely for 
the purpose of discharging a religious duty”, but the narrative 
of his six years in Australia is full of observations on many subjects 
and he wrote of the plants freely and with knowledge. The slow 
growth of the colony is shown by his remarks that then, more than 
ton years after its foundation, the population was “very small” 
and that it was a “poor place, consisting of a few scattered cot¬ 
tages”. In the course of his walks he was impressed with the 
variety and gaiety of the plants, and mentions, among other genera, 
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Banksiaj Pimetea^ Anigozanthus, Sollya, Tlaeviodortim, Antho- 
cercis and Kmgkij but the Christmas tree, Nuytsia floribundUj 
which was then flowering, received his greatest admiration. He 
observed that this plant belonged to the same family as the 
Mistletoe, but “grew out of the ground”, unlike most Loranthaccac 
and ho adds later in his narrative that near Perth the name 
“cabbage tree” was applied to it. He was also attracted by the 
Pitcher Plant Cephulotis and noted the presence of 

drowned insects in the pitchers “of very singular structure.” 

Of the collectors of Western Australian plants who came from 
continental Europe, one of the most active was Dr. Ludwig Preiss 
who arrived at the Swan River in 1838 and remained in the Slate 
until 1842. He had James Drummond as an associate on some of 
his expeditions which took him inland and along the west and 
south coasts to the Sound and as far as Cape Riche. His collection 
of nearly three thousand specimens occupied a number of German 
workers after his return and was published in Hamburg between 
1844 and 1847 in Lehmann’s “Plantae Preissianae”. 

The marine algae of King George's Sound received special 
attention from Dr. William Henry Harvey, Professor of Botany 
at Dublin, who will be remembered for his “Phycologia Aus- 
tralica”. He arrived on January 7, 1854, and writing on January 29, 
had already collected 2,500 specimens of algae, though of only 
about 70 species. He was too late in the season for the majority 
of wildflowers, but he appears to have done some collecting of 
phanerogams during his stay. On April 2 he left by cart on the 
overland journey to the Swan River, returning to the Sound 
early in August and spending most of that month there, sailing 
for Melbourne on April 29. 

A name always to be remembered in Australian botany is that 
of Baron Ferdinand von Mueller, who was born of Danish parents 
at Rostock, Germany, and came to Australia for reasons of health. 
After about four years in South Australia, he was appointed to the 
newly created post of Government Botanist of Victoria in 1852. 
Since the time of Cunningham, no botanical explorer had travelled 
so extensively in Australia, and though his work lay mainly in 
Victoria and the eastern part of the continent, he was three times 
within the boundaries of Western Australia. Only once, though, in 
1867, did he visit the Sound, when he was investigating the forest 
resources of Western Australia, but of the collectors in his employ 
Augustus Oldfield worked here about 1859 and George Maxwell 
may be presumed to have used the Sound as a base for his expedi¬ 
tions inland and eastwards from here. These two collectors obtained 
material which was transmitted to Kew with much of Mueller’s 
own and was^used in the compilation of the Flora Australiensis. 

No attempt can be made to enumerate all those, amateur and 
professional, from Australia and abroad, who have botanised 

*The plant was described by Labillardiere who said it grew in 
“Leeuwins Land,” but Benlham gives Labillardiore’s locality as 
King George's Sound, a place he did not visit. Possibly Bentham 
used that name in an extended sense for the South-west generally. 
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round King George's Sound in the last eighty years, still less to 
do justice to their work, but this account could not be closed 
without mention of the visit of Dr. Ludwig Diels and Dr. Ernst 
Pritzel at the beginning of this century. Landing at Fremantle on 
October 3, 1900, they made excursions north, south and east from 
there, visiting King George's Sound for the first time in January, 
1901, and spending most of the month there. Before their departure 
at the end of the year, they were at the Sound on six further 
occasions. The significance of this visit to Western Australia lies 
not so much in the collections made or in the new species, 235 
in number, which were found, as in the pioneer ecological work 
which was accomplished and which has served as a foundation 
for all subsequent investigations. 

During more than a century which has passed since its 
establishment, the growlli of Albany has been slow. While the Swan 
River Colony has become the metropolitan area, including the 
cities of Perth and Fremantle with their suburbs and a population 
exceeding two hundred thousand, Albany has less than five 
thousand inhabitants, its value as a port for communication with 
eastern Australia having been greatly reduced with the opening 
of the transcontinental railway in 1917. From a national point 
of view, this tardy development of an excellent natural port is 
much to be regretted, yet for many it must be felt a fortunate 
circumstance that within a mile of the town centre native plants 
still bear their annual wealth of blossom, and that in many places 
around the shores of the Sound there has been no appreciable 
change in vegetation or scenery since Vancouver and Menzies 
landed here. 
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BIOCLIMATIC CONTROLS IN WESTERN AUSTRALIA 

By DR. J. GENTILLI, University of Western Australia, Nedlands 
fContinued- from y. 107) 

WATER BALANCE 

The rainfall of any particular place does not give an exact idea 
of the moisture condition of that place, because evapo-transpiration 
must be taken into account. Two places with the same total annual 
rainfall may have entirely different moisture conditions because 
the potential evapo-transpiraticn of one place is high while that of 
the other place is low. The l)alance between rainfall and potential 
evapo-transpiration gives the moisture condition; there arc four 
possible types of moisture balance. 

It may happen that the rainfall equals the potential evapo- 
transpiration, and in this case there is neither water surplus nor 
water deficit. 

When the rainfull is .smaller than the potential evapo-transpira¬ 
tion there is a water deficit, the movement of water in the soil is 
more frequently upwards than downwards, calcium carbonate and 
other water-soluble salts tend to accumulate in the soil, and plants 
and an;*mals must be able to overcome the disabilities associated 
with these conditions. 

When the rainfall is greater than the potential evapo-transpira¬ 
tion, some of the water which is not evaporated from the soil or 
transpired by plants will seep into the ground and be stored there 
for a while. Only after the whole storage capacity of the ground is 
filled, will there be any real surplus of water. This surplus water 
will run off above and below the ground (Map 17). The soil will 
not show accumulation of calcium carbonate or of other soluble 
salts because the run-off carries them away in solution. 

If rainfall and potential evapo-transpiration are not equal, but 
their difference is small enough to be stored in the ground when 
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the rainfall is greater, there is a condition of equilibrium, with 
soluble matters rising and falling with the movement of water in the 
ground. 

These four possible types of hygrosiasis (or water balance) may 
occur in the same place at different times of the year. There may 
be months with water excess, months with water deficit, months 
with increasing or decreasing water storage. 

Map 13 shows the average number of months with a water 
deficit greater than 50 mm. (1.97 inches). It will be noticed that 
in the mesophytic karri forest there are only two months a year 
with such a high water deficit. In the remainder of the South-west 
a more pronounced sclerophylly is the natural outcome of the longer 
dry season. The belts of counti’y with 5 and 6 very dry months are 
subdivided by the dotted line according to the beginning and the 
end of the dry season, one month early in the western areas, one 
month late in the eastern areas. The region with 8 very dry months 
is divided into two sections. In the southern section, from Carnarvon 
to Nullagine, there is a continuous very dry season from September 
to April. Farther north there are two very dry seasons, from August 
to December and from March to May; summer rains are only suffi¬ 
cient to break the drought for two months, January and February, 
but June and July are sufficiently cool to reduce evapo-transpiration 
enough to avoid a bad drought. The western end of the Kimberleys 
and Wyndham show different drought patterns. 

Map 14 shows the number of months per year with any water 
deficit. This number ranges from less than 5 a year in the mesophytic 
forest area to 12 months a year in the enormous area extending from 
Balladonia in the south to Wyndham in the north, and reaching 
Onslow in the west. 

Months with water surplus are shown on Map 17. They cover 
the whole May-October period along the Darling Scarp and in the 
karri forest, but they extend from June to October along the coastal 
plain and in the immediate "rain-shadow” of the Darling Scarp. 
Perth is in the 4-month belt willi surplus from Juno to September, 
Northam in the 3-month belt where water surplus does not begin 
until July. The seasonal distribution, or dispersal, of some bird 
species, especially water-loving ones, would be controlled by the 
moving boundaries shown on Map 17. 

The distribution of monthly run-off may provide a clue to the 
present distribution of some lluvifaunal elements, because no fresh¬ 
water streams may be expected unle.ss there is a sufficient run-off 
for a sufficiently long period. It will be seen from Map 15 that the 
Moore River runs through an area mainly with 5 months of 1 cm. 
run-off, whereas the Hill River runs through an area mainly with 
4 months of 1 cm. run-off. But even the Frankland and the Black¬ 
wood Rivers are not free from salinity, because they run through 
country with a very low incidence of rainfall per wet day, spread 
over 6 to 8 months. 

It will be seen from the table at the end of this paper that the 
formula for the computation of run-off in the northern regions must 
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be revised. The torrential downpours of these regions must lead to 
a rapid run-off with greatly reduced storage. 

THE HYGROSTATIC INDEX 

The final hygrostatic result is assessed by combining water 
surplus and water deficit, and water need as expressed by potential 
evapo-transpiration. This combination may be used as a moisture 
index. Thornthwaite’s moisture index is expressed by the formula 

100 water surplus — 60 water deficit 
water need 

and the values obtained from the application of the formula to 
Western Australian data are shown on Map 16, and in the apjionded 
table. Map 16 therefore shows annual iso-hygrostatic lines, or lines 
of equal moisture-balance for the year. 

Where the annual hygrostasis is over 60 the karri forest 
develops; it is difficult to say at this stage whether the main 
characteristics of this forest are due to the high hygrostasis or to 
the shortness of the dry season, or to both factors. 

Annual hygrostasis between 35 and 60 favours the growth of 
forest—with jarrah and marri as dominant species in the South¬ 
west. The density of trees is directly controlled by hygrostasis, 
their sclerophylly by the length of the hot dry season. 

Both in the South-west and in the Kimberley Division savanna- 
woodland is found under moderate hygrostatic conditions, with the 
index from 35 to —35. This is due to the fact that the savanna- 
woodland is an intermediate plant formation which results from 
the merging of forest formations (with strongly positive hygro¬ 
stasis) with grass or shrub formations (with strongly negative 
hygrostasis). It must be pointed out that hygrostasis is the only 
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factor which gives the exact boundaries of the savanna-woodland 
in both the north and the south of the State at —35, as these 
boundaries are outlined by Gardner. 

The savanna-woodland belt is bisected by the zero line of perfect 
hygrostasis (dotted on Map 16), which divides the lime- and salt¬ 
losing soils (padalfers) on the positive hygrostasis side, from the 
lime- and salt-accumulating soils (pedocals) and the transitional 
soils on the negative hygrostasis side. 

With hygrostasis between —35 and —45 the usual plant forma¬ 
tion is a sclerophyllous woodland under summer drought (in the 
South-west), and a grassland under summer rainfall (in the North¬ 
west and the Kimberley Division). 
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Where the hygrostatic index goes beyond -^5 trees and soft 
grasses cannot grow, and specialised shrubs (e.g. mulga) and 
grasses (e.g. Triodia) take their place. The mulga-eucalypt boundary 
which runs through Pindar, Mount Jackson and Goongarrie corre¬ 
sponds to a —45 hygrostasis; this boundary is not very clearly 
defined between Mount Jackson and Zanthus because of the very 
gentle hygrostatic gradient, as shown by the width of the bell 
between the lines of —43 and —45 on Map 16. 

Some very important corridors arc probably due to hygrostasis. 
The narrow coastal belt connecting the Hamersley grassland with 
the main grassland belt has now cJiinatically disappeared, and there 
is reason to believe that it is gradually disappearing botanically 
as well. An increase of 61 mm. (2.4 inches) in the annual rainfall 
would be sufficient to restore the corridor climatically. 

The belt of sclerophyllous woodland which passes through Eyre 
and south of the Nullarbor Plain is now interrupted, and a decrease 
of 88 mm. (3.46 inches) in the total annual rainfall would make it 
disappear altogether. A very slight increase in the total annual 
rainfall on the contrary would restore a continuous coastal corridor 
into South Australia. 

The woodland belt west of the jarrah forest, on the coastal 
plain, could be closed by an extension of the forest if the annual 
rainfall increased by 160 mm. (6.35 inches). This would not be an 
exceptional climatic change when it is considered that current 
research undertaken by the writer seems to indicate an increase 
of 116 mm. (4.58 inches) in the annual rainfall of Perth over the 
last 68 years. 

In case of climatic changes—and we must be ready to admit 
that climatic changes are going on continuously, although imper¬ 
ceptibly—the first effect to be noticed is a change in the average 
climatic values. Not very long afterwards some animals may be 
affected, and plants later on. Soils will be the last to change. This 
time-lag explains why in some cases climatic, faunal and floral 
boundaries do not agree very closely among themselves and with 
soil boundaries. 

A final word of caution is necessary in closing this note on 
bioclimatic controls: even the best agreement between a climatic 
line and a biological boundary docs not imply a causal relationship 
between the two—it may be entirely due to a coincidence. 

CLIMATIC DATA 

The following climatic data are expressed in cm. (2.54 cm. = 
1 inch) and arc listed according to the latitude of the stations for 
which they have been computed. The columns are arranged in the 
following order:— 

1. Potential evapo-transpiration, January. 

2. Water storage in the ground, January. 

3. Water deficiency, January. 

4. Water surplus, January. 

5. Run-off, January. 
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6. Potential evapo-transpiration, July. 


7. Water storage in the ground, July, 

8. Water deficiency, July. 

9. Water surplus, July. 

10. Run-olT, July. 

11. Hygrostatic index. 

1 2 3 4 5 

Pt. George IV . 17 10 — 16 8 

6 

6 

7 

8 

5 

9 

10 

1 

11 

4 

Wyndham . 


19 

— 

— 

— 

— 

9 

_ 

9 

_ 


-38 

Derby . 


18 

— 

— 

— 

— 

5 

— 

5 

_ 

_ 

-36 

Broome . 


18 

_ 

3 

_ ‘ 

_ 

4 

_ 

4 


_ 

-37 

Hall’s Creek ... 

... 

18 

_ 

4 

_ 

_ 

4 

_ 

3 

_ 

_ 

-38 

Port Hedland ... 


19 

— 

15 

_ 

_ 

4 

_ 

2 

_ 

__ 

-48 

Roebourne . 


20 

— 

15 

— 

_ 

4 

_ 

3 

_ 


-48 

Marble Bar ... 


21 

— 

14 

— 

_ 

2 

_ 

1 

_ 

_ 

-47 

Onslow . 


19 

— 

16 

— 

— 

4 

_ 

2 

_ 

_ 

-50 

Nullagine . 


20 

-— 

12 

— 

— 

2 

_ 

_ 

_ 

_ 

-45 

Winning Pool .. 


20 

— 

17 

— 

_ 

4 

_ 

_ 

_ 

_ 

-48 

Mundiwindi ... 


19 

— 

17 

— 

_ 

2 

_ 

1 

_ 

_ 

-47 

Carnarvon . 


16 

— 

15 

— 

— 

4 

3 


_ 

_ 

-47 

Peak Hill . 


19 

— 

16 

_ 

_ 

2 


1 
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18 

— 

17 

— 

_ 

3 
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_ 
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19 
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— 

— 

2 

_ 

_ 

_ 

1/ 
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19 

— 

18 

— 

— 
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3 

_ 

_ 

_ 
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20 
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— 
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2 

_ 

■ 

_ 
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1 

_ 

_ 

_ 
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— 
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_ 
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10 

_ 
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3 
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15 

— 

— 

2 

_ 
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13 

— 

13 

— 
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4 

10 

_ 

5 

2 
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15 

— 
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2 

1 

_ 

_ 


-45 

Watheroo . 
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— 
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2 

10 
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_ 
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1 

_ 
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_ 
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13 

— 
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— 

14 

_ 
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15 
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_ 
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_ 
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7 
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11 

— 

10 

_ 
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14 
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10 

_ 
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13 

— 

12 
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3 

10 

_ 
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10 
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13 

— 
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19 

14 
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12 

— 

11 

_ 
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4 

10 

_ 

11 

7 

2 
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12 

— 

11 

_ 

_ 

4 

10 

_ 

12 

8 

11 

Eyre . 


11 

— 

10 

— 

_ 
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12 

— 

11 

_ 
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Mandurah . 


13 

— 

12 

_ 

1 

3 

10 


15 

11 

24 
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13 

— 

12 

— 

_ 

2 

10 

- 

9 

6 

2 
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12 

— 

11 

— 

— 

2 

10 

_ 

6 

3 
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12 

— 

11 

— 

_ 

3 

10 

- 

14 

10 
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12 

— 

11 

_ 

1 

3 

10 


16 

12 
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11 

— 

9 

_ 

_ 

4 

10 

■ 
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9 

20 
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12 

— - 

11 

— 

1 

3 

10 


17 

13 
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12 

— 

11 

_ 

_ 

3 

10 

. 

13 

9 

19 
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13 

— 

•12 

— 

_ 

3 

10 

___ 
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1 
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11 

— 

10 

_ 

_ 
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_ 
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3 

-5 
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12 

— 

10 

_ 
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3 

10 


12 

8 

27 

Karridale . 


11 

— 

8 

-- 

1 

4 

10 

— 

19 

14 
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C. Leeuwin . 10 — 

Mt. Barker . 11 — 

Albany . 10 — 

Eclipse Is. ... . 10 — 


3 4 

5 

6 

GO 

9 

10 

11 

9 — 

1 

4 

10 — 

15 

10 

32 

9 — 

— 

3 

10 — 

8 

4 

10 

8 — 

1 

4 

10 — 

11 

7 ■ 

33 

8 — 

- 

4 

10 — 

9 

5 

17 


(The letters on the maps show the following localities: W., 
Wvndham; B., Broome; H., Hall's Creek; N. and NU., Nullagine; 
C. Carnarvon; PH., Peak Hill; P., Pindar; G., Geraldton; K. and 
KA., Kalgoorlie; NO., Northam; PE., Perth; NE., Newdegate; and 
KO., Kojonup.). 
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AN EXPERIMENT IN SWALLOW COUNTING 

By S. R. WHITE, Government School, Morawa 

The movements of Welcome Swallows (Hirundo neoxena) in 
Australia have been the source of considerable discussion among 
bird watchers. Over the years there has been much theorising and 
conjecture. Close observers have long since suspected that the move¬ 
ments of this species do not follow a pattern parallel with that of 
the European Swallow (Hirundo rustica) whose seasonal migrations 
from the British Isles to Southern Africa and back have been plotted 
by the recovery of banded birds (The Swallow, p. 48, Hoskins and 
Newberry). 

Furthermore, observations on Welcome Swallows appear to 
indicate that the species does not react to the approaching cold 
season in South-western Australia as it does in South-eastern Aus¬ 
tralia. In the South-west Welcome Swallows have been observed 
in numbers throughout the year. In Victoria and Tasmania bird 
observers consider that a northward movement occurs. 

One evening in May, 1944, I witnessed a remarkable flight of 
Welcome Swallows at Rockingham in Queensland. Thousands of 
the birds, all moving in a northerly direction and flying at an altitude 
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of from five to twenty feet, sped past for over an hour in a steady 
stream. 

Surprisingly little evidence in the form of observational data 
has been presented on the subject, and until a proper system of 
banding is established the true story must no doubt remain 
unrevealed. But there are numerous other moans of collecting data, 
which might be conducted with a minimum sacrifice of time, and 
require little in the way of technical skill. One of these is the 
systematic counting of Welcome Swallows, nightly, at their com¬ 
munal roosts. 

The small town of Coorovv, in approximately Latitude 29° 30' 
S., and 54 miles inland from the west coast, offered an excellent 
opportunity for me to undertake such an experiment. Its buildings 
consist of a score of houses, a hotel, railway station, hall, school, 
three stores and two garages. As the number of roosting sites was 
strictly limited, counting the birds nightly became a fairly simple 
procedure. 

I first began making counts with the aid of a torch on the 
evening of February 5, 1947, and after the first week the birds were 
always checked after dark. The counts were continued until 
December 6, 1947, and altogether 252 were made spread over a 
period of 285 days. One break of 7 consecutive days occurred during 
the school holidays in August, all other missed counts being only 
isolated days. 

It became apparent during the first few weeks that the birds 
favoured the verandah eaves of two particular shops. Only on rare 
occasions did odd birds or pairs roost elsewhere, except during the 
breeding season. 


(A 

U 

s 


C4-I 

O 


o 

s 

:3 



Numbers of Swallows counted at Roost. 
127 

























The figures from vvhicli the graphic representation was com¬ 
piled were prepared as a weekly mean. The total number of indivi¬ 
duals is shown against a time period in weeks. The most distinctive 
feature of the curve, it will be noticed, is a steady decline from 
about the 25th week (from 172 birds on June 16) to a minimum 
in the 37th week (29 birds on September 26), followed by a steady 
rapid increase. 

The following selected extracts from field entries appear to 
lend some significance to this trend. “April 6, 1947. Clear cold day. 
Swallows under the verandah at the school were carrying feathers 
and showing signs of breeding behaviour." During June, several 
reports of Swallows having returned to their old nests about barns 
and other farm buildings in the vicinity were received. “July 22, 
1947. Cold night. Six birds were found to be occupying or roosting 
on three nests under the hotel." Subsequent to this entry, I made 
a wider examination of old nests at night. Almost every nest was 
occupied by a pair of Swallows. 

Young Swallows were observed on the wing on September 21, 
1947, shortly before the date of minimum count on September 26, 
and from that time onward the roosting community rapidly increased. 
The lag here may be accounted for by the fact that young birds 
roosted for some days in the vicinity of the nest. 

The broad implications were that the local swallow community 
did not undertake a “mass" winter migration; or, if such were the 
case their departure must more or less have been balanced by new 
arrivals. The gradual dissemination of the communal roosts from 
June 16, appears to have been caused by the commencement of the 
breeding season. Birds paired off and left the flock, or left the flock 
and paired off, to take up nesting territories on suitable sites 
throughout the neighbourhood. Young birds and their parents appar¬ 
ently caused the sliarp upward trend as they returned to the com¬ 
munal roost. Increasing numbers were observed roosting with the 
others, but unfortunatelj' no systematic count of the immature 
birds as such was made. 

Excluding the unusual upward trend during the first week of 
counting—probably duo to counting at dusk before all swallows had 
arrived—there is one other marked feature worthy of comment. 
The beginning of the year indicates a community of slightly over 
200 birds whereas the end of the year shows a number slightly in 
excess of 250 birds. It seems unlikely that the population would 
decline by 33% of its approximate moan within a few weeks, as 
would be the case if the population was assumed to remain constant 
each year. Is this an indication of an increase in population due to a 
good year? The season was a good one generally with other species. 

A regular series of observations over a number of years by bird 
watchers who are permanent residents would do much towards 
throwing some light upon the fluctuations of local bird populations. 
Unfortunately, having left the district I am no longer able to con¬ 
tinue collecting information at Coorow, but here is a problem that 
might be solved by someone living in a well-favoured locality at 
little cost in time. 
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FROM FIELD AND STUDY 


“Anting?" by ftlagpie-iark.—On July 31, 1948 I saw a Mud-lark 
disturbing a nest of ants—the common red ants. It then began 
picking the anls up and squeezing them. The bird’s mate was look¬ 
ing on but did not seem interested in what the other bird was doing. 
The bird appeared quite healthy and did not mind the ants crawling 
about its feathers. ^JOI-IN GALLOWAY, Borden 

[This letter was sent to Miss Olive Seymour, of the Corre¬ 
spondence Classes of the Education Department and specimens of 
the ants were enclosed. They were identified by Mr. C. F. H. Jen¬ 
kins (Governnient Entomologist) as the common meat ant Urido- 
'fliyrmex deteclus). The case reported is another interesting example 
of the phenomenon of “anting” which has been referred to earlier 
in this journal (vol. 1, no 1, June 18, 1947, p. 21). The Magpie-lark 
or Mud-lark (Grallina cyanolenca) has previously boon recorded as 
-‘anting.” —EDITOR.] 

Rirds blobbing Fox at Caron.—While walking through some 
light York gum forest, I had pointed out to mo some very excited 
birds in a distant tree. On investigation I found a mixed flock of 
birds mobbing a fox. The group consisted of nine Port Lincoln 
parrots, four Red Wattle-birds and about fifteen Dusky Miners. 
The parrots were in the top of the tree, keeping quiet and still, 
but were very intei'osted. The miners were flying to and frp but were 
not calling very much. Low in the tree, with their feathers fluffed 
out, the wattle-birds perched, making hissing noises. The fox was 
under an Acacia, looking up at the birds. As I approached, I fright¬ 
ened it. It withdrew to a thicket a few yards off, turned and glanced 
at the birds for a moment, and then loped into the thicket and out 
of sight. The fox had no bird in its mouth, nor was there any sign 
of blood or feathers on the ground. The birds did not disperse until 
some time after the fox had gone, but remained perched quietly 
in the tree. - L. E. SEDGWICK. Caron 

A Karo Jowol Bootle.—The announcement that a marine bio¬ 
logical laboratory will be erected at the Mudurup Rocks reserve, 
on the limestone headland just south of the Cottesloe jetty, recalls 



Stigmodora inagiietica—Olive Seymour, del. 
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that the area is the type locality oi‘ one of our rarest jewel beetles. 
In September 1932 when collecting insects on the bushes there I was 
astonished to see a strange jewel beetle settle on a shrub which the 
Government Botanist (Mr. C. A. Gardner) kindly identified as 
Mpoporum insulare R. Br. When specimens were shown to that well- 
known collector, Horace W. Brown, he stated that the beetle was 
new to him and subsequently forwarded specimens to H. J. Carter, 
who gave it the name Stigmodera (Castiarina) 7nagn€tica, the speci¬ 
fic name being a misnomer owing to the transposition of the label 
with that of another specimen from Mount Magnet forwarded to 
him at the same time. 

It would seem that the range of the species was more or less 
confined to a limited area. The original site has been denuded of 
the plant and elsewhere only one locality, near North Street, Swan- 
bourne, has yielded specimens of the beetle. Searches at Wembley, 
where the Myoporum also occurs, have failed to yield specimens. 
The beetle measures about five-eighths of an inch in Icngtli by a 
quarter of an inch (the female), and is a beautiful insect when 
seen on the wing. The head, thorax and under-surface are a coppery 
bronze and so also is the abdomen above. The elytra are buff with 
blackish metallic markings which may be described as two wide 
irregular cross-bars on the apical half and a narrow edging along 
the suture. There are also variable markings at the base and two 
small spots near the lateral margins which are consistently present. 

—L. GLAUERT, W.A. Museum, Perth 

Noddy Terns iit Diiiisboroiigh.—On June 13 and 14 this little 
settlement was visited by a terrific gale, with occasional rain. The 
sea, which normally is very calm here, was roaring in with great 
waves, and during its worst period we found congregated on the 
beach thousands of birds of a typo we do not sec here. After flying 
up and down all day they settled by evening upon the small trees 
and bushes that grow almost to the water's edge. One could go 
to them and pick them off the branches, they were so exhausted. 
Some of the birds tried to fish but without success. There were two 
types, one with almost white head, and the other grey all over with 
no difference on the head. When the storm abated on June 15 many 
of them fiew away, but more than two hundred lay dead. 

—MARGARET JOHNSON, Dunsborough Beach, via Busselton 



Field Sketch by Mrs. Margaret Johnson. 
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[Mrs, Johnson enclosed a sketch of one of the birds, which-is 
here reproduced, and which represents with great fidelity a Lesser 
Noddy {Ano^ls te7iiiirostris), The other bird, uniformly dark, was 
evidently an immature Common Noddy Mmows stolidus). On July 
19 it was reported that a flock estimated to contain about one hun¬ 
dred birds had taken shelter on the jetty at Busselton. Next day 
Major H. M. Whittell, of Bridgetown, visited Busselton and found 
several dead Lesser Noddies on the beach by the jetty. The birds 
examined wore immature, and among them was one immature 
Common Noddy. The occurrence of these terns in sucli large num¬ 
bers in Geographe Bay at this time of the year is of considerable 
ornithological interest. Lesser Noddies are not infrequently found 
on South-west beaches after winter storms but never previously 
had a visitation of this magnitude been reported. The presence of 
the Common Noddies is of even greater significance. These are 
migratory terns, nesting in large numbers on the Abrolhos in the 
spring and summer, but their whereabouts in the winter months 
were a mystery and no specimens had been collected anywhere 
away from tne nreeamg grounds in the non-nesting period. The 
observations of Mrs. Johnson and the specimen collected by'Major 
Whittell provide evidence that some at least of the immature 
Common Noddies frequent the seas off the South-west coast 

—EDITOR.] 


The Tasmanian Mutton-bird in Western Australia._On 

November 5, 1946, I found washed up on the beach five miles west 
of Starvation Boat Harbour, near Hopetoun, the remains of a 
Tasmanian Mutton-bird or Short-tailed Shearwater (Puffimis 
te7iiiirostrsi.s)~\he first record of the species from Western Aus¬ 
tralian seas. On April 23, 1948. I was at Esperance and was exceed¬ 
ingly interested to find three specimens of the species washed 
ashore on the town beach. I thereupon searched the beach from 
the rocks at Dempster Head to the third jetty near Bandy Creek 
but found no more. No other sea-birds were washed up, not even 
the local-nesting Piiffitius car}ieip€s. There were extensive beds of 
sea-grass and about 30 or 40 specimens of the large sea-hare 
(Aplysia giga7itea), one of the biggest measuring 22 inches in total 
length. Unusually prolongea easterly winds had been blowing 
during the week. 

All of the three mutton-birds were immature females, with 
small fiat ovaries and straight oviducts. In two of the birds the 
outer primaries were missing. They were very fat and in the 
gizzard were small squid beaks and small quartz pebbles, with 
a greenish substance in the proventriculus. The nearest nesting 
locality is St. Francis Island, olT Ceduna, at the eastern side of 
the Great Australian Bight and over 700 miles avv'ay in a direct 
line. So the birds had been foraging a long way west, and this 
at a time when the birds were on the eve of their migration to 
the north Pacific. 

— D. L. SERVENTY, Nedlands. 

131 


An Inciilent in the Life of a Trap-tloor Spider.—About 10.30 
a.m. on April 19, 1948, we noticed one of the red-fanged trap-door 
spiders (Missuleyia hoggi) travelling over the surface at the edge 
of the scrub near our garden. It was a medium-sized individual and 
a striking object in the sunlight with its shining black legs, palps 
and black thorax, furry blue abdomen and scarlet fangs. These were 
rather dull on the surface, but luminous, with an inward glow. 
While drinking morning coffee we watched him. Full of purpose 
he made south-east-ward, passing under the fence, but turned back 
and appeared to give one particular area some little attention, then 
left it and moved along past the next fence post. Here he became 
really interested, turning right about face, casting around and criss¬ 
crossing, tapping the ground with his palps, seeming to spread his 
legs wider, and press his body to the ground as he moved slower 
and slower. Suddenly leaves and earth heaved up behind him and 
the head and thorax of a monstrous female shot out, lurching side¬ 
ways, the great fangs taking him by one back leg, holding him 
for a still second, as much as to say, “Were you looking for me?“ 
then quietly took him in, and the door closed down. Although it 
was a love scene the impre.ssion was night-marish. We dug them 
up, the male jumping out as soon as the surface was disturbed, 
but the female was found 16 inches down in the very stony ground. 
The trap of this den was only a flimsy silken flap under the loose 
earth and leaves, there being very little evidence of silk lining in 
the shaft and no refuse was seen at the bottom. The surface of the 
ground had recently been scrubbed here and this may have 
destroyed the original door, the one found possibly being a make¬ 
shift, but the flimsy silken trap we found nearby last year, when 
we disturbed the sequence of a very similar incident, was in undis¬ 
turbed ground. The female when found was not as large as we 
expected—she appeared enormous when she burst out. In colouring 
the abdomen was dusky with a suggestion of greyish-lilac, fangs 
having red colouring only at the base, particularly underneath, 
and this a deep ruby colour. A whitish band is conspicuous behind 
the fangs and whitish bars appear on the underside of the legs, 
similar bars appearing on the legs of the male. The female is broad 
and powerfully made, with the head and body over an inch in length 
and nearly half as broad. 

The specimens were identified by Mr. L. Glauert, of the W.A. 
Museum. In addition to those seen here males have been observed 
at the Margaret River and at Lower Chittering—almost invariably 
in the autumn or early winter. Two individuals wore seen here on 
June 19, one of which was followed for a considerable distance 
without result. 

—W. H. and MARIE LOARING, “Wood St. Mars,“ Bickley 
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BLACK COCKATOOS AND PINE PLANTATIONS 

By D. H. PERRY, District Forester, Forests Department, Perth. 

The establishment of large areas of Pinus pinaster forests in 
the South-west portion of Western Australia has had a most inter¬ 
esting effect on the population density of the White-tailed Black 
Cockatoo (Caly 2 )torhynchus baiidinii) in this region. Under natural 
conditions in the heavy forested corner of the South-west, these 
birds congregate in flocks of from 12 to 30 and rarely is a greater 
number met with. This limitation is, of course, imposed by the 
amount of food material available under natural conditions. As 
soon as the food supply is stepped up in any given locality, the 
cockatoo population increases in a most amazing way. The writer 
has seen flocks of these birds over Forests Department plantations 
estimated to contain 5,000 to 6,000 individuals. 

All of the department's pine plantations are visited by the 
birds, including the four metropolitan ones. These latter are the 
Collier Plantation, South Perth (which is within three miles of 
the Perth Town Hall), 1,000 acres; Somerville Plantation, Apple- 



Examples of Pinus pinaster cones in natural state (three on 
left) and after removal of seeds by Cockatoos (four on right). 
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cross, 2,000 acres; Scaddan Plantation, Mt. Lawley, 200 acres; and 
Gnangara Plantation, 12 miles from Perth, between Wanneroo and 
West Swan, 2,500 acres. Planting first started in 1926 and though 
I have no records as to when the cockatoos first started to visit 
the plantations, it could not have been before the trees started to 
seed, which they do seven years after planting. 

These birds have found an excellent food material in Pimis 
Vinaster seed. These seeds are enclosed in a very hard woody cone, 
and it is most fascinating to watch the birds at work on them. 
The cone is torn from the tree and grasped in one foot, the other 
of course retaining the bird’s hold on the tree. With the beak the 
cockatoo starts near the base of the cone to tear the bracts off. 
Under each bract there are two seeds and these are extracted one 
at a time. When the wing is removed the hard outer coating of the 
seed is split neatly and discarded, the thin brown inner tissue 
follows, and then the white kernel is swallowed. All this is done 
with the beak while one foot grasps an insecure perch on a swaying 
pine and the other holds the cone, which may weigh nearly a pound. 
A poor human can make no impression on these cones even with a 
knife—an axe or hatchet is required. An examination of a bird’s 
crop shows it to be packed with white kernels, each one perfect 
and undamaged. 



Pinus pinaster cones, from left to right: two unopened cones; 
tiirce cones which liave been opened l>y Cockatoos and tlie seed 
extracted; one cone which has opened naturally and shed its seed, 
lielow, on the plates, are seeds of P- pinaster with and without 
wings. 
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The cockatoos stay on the plantations until all the cones have 
been stripped from the trees and then disperse again into small 
bands. They usually commence to leave about August and Septem¬ 
ber and re-appear about February and March. It will be interesting 
to see if, when further large areas of this pine are planted, the 
birds will ever leave the plantations. 


There is another rather interesting side to the matter. The 
Forests Department collects its seed requirements of this pine 
from its own plantations and, some years ago, it became increasingly 
evident that, unless something was done to discourage the cockatoos, 
we would not obtain any seed at all. The birds remove most of the 
cones before they arc properly ripe and this presented a serious 
problem. Very reluctantly application was made to the Fisheries and 
Game Department for permission to shoot them, our reasons being 
fully set out. This was granted, and we managed to collect some 
seed though only a small amount. It was then found that it was 
possible to keep the birds away by just firing guns into the air, 
and killing them was unnecessary. It then occurred to the writer 
that it might be possible to mature the seed in the immature cones 
which fell to the ground—the cockatoos drop on an average about 
one cone in five. These dropped cones were gathered up, placed in 
heaps and covered with pine needles and left to mature. At the 
same time tests were carried out, cones being gathered from the 
trees every month from March to October. Those were stored in 
the same way as those gathered up. About January the test cones 
were dried out, the seed extracted and tests made of each month’s 
collection. It was found that the seed matured quite satisfactorily 
and gave excellent germination percentages for all months. So now, 
instead of the cockatoos being a serious pest, we have them working 
for us. We obtain from 300 to 500 pounds of seed every year from 
the one cone in five that the birds drop, and they have very 
materially reduced the cost of collection. The men go through and 
collect the cones as soon as the crop begins to fail. If we leave it 
longer than this, the cockatoos, driven by hunger, overcome their 
fear of alighting on the ground and come down and clean up every 
single cone. They become an easy prey for foxes when doing this, as 
the feathers one finds about testify. 


When we were re-opening some old location boundaries in the 
vicinity of the 65 mile peg on the Great Northern Highway, be¬ 
tween Bindoon and New Norcia, a number of nests of the White¬ 
tailed Black Cockatoo wore located. When blazing the trees with 
an axe a scrambling noise would be heard up in the crown and on 
looking up a Black Cockatoo would be seen emerging from a cavity 
in the tree. I was not able to examine any of the nests located 
and so am not able to say what stage the young had reached. 
Three nests were found in wandoo trees (Eucalyptus redunca var. 
data) and two in marri trees (Eucalyptus calophylla). The date 
was October 5 and 6, 1948. 
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VARIATION IN THE WHITE-TAILED BLACK 
COCKATOO 

By IVAN C. CARNABY, Wooroloo. 

In 1933, in my paper on the birdlife of the Lake Grace district 
(The Emiij vol. 33, p. 106), I suggested that the local form of the 
White-tailed Black Cockatoo (Calyj^^ot'hynchus baudiniijj inhabit' 
ing the sandplain and mallee areas, was subspecifically separable 
from the bird living in the red gum forest country of the South¬ 
west corner. The dilTerences related to the form of the bill, the 
Lake Grace bird having a massive broad bill, distinguishable at a 
glance from the narrower-billed South-west form. I had intended 
at the time to name the mallee bird as a new subspecies but on the 
advice of ornithological consultants withdrew the proposal. As a 
matter of fact there were at the time no specimens of this robust- 
billed type in local collections, including the Western Australian 
Museum. 

Recently Dr. D. L. Serventy has drawn my attention to a 
passage in Gregory Mathews' Birds of Australiaj vol. 6, 1917, p. 
136, where I became aware that Mathews had as early as 1913 
anticipated me, but owing to his imperfect knowledge of local 
geography ho not only mis-fired nomenclaturally but later aban¬ 
doned the idea oi the existence of two valid subspecies. 

Mathews’ remarks were: “The very restricted range of this 
species is conducive to no subspccific forms. I separated an inland 
form, as the specimens had very strikingly narrow bills, but 1 
have since received coastal birds showing neaidy the same bill 
formation. In consonance with the conservative policy I have 
adopted in this work, I am not admitting the inland form as a 
distinct subspecies. It must be emphasised, however, that this non- 
recognition docs not dismiss the idea of an inland subspecies alto¬ 
gether, but only for the lime being, with the material availablo. 
Further collections may prove the existence of the narrow-billed 
inland form, and that my coastal specimens are simply erratic 
occurrences due to the movements of the species.” 

The “inland form” of which he speaks was C. b. tenuirostris 
which he described from Wandering in 1913 (Austral Avian Recordj 
vol. 1, p. 190). But Wandering is in the heavy forest belt of the 
South-west, a township 60 miles cast of Cape Bouvard, and a 
locality well within the range of the narrow-billed form as I 
understand the position. I do not know where Mathews' other 
material came from, but his broad-billed birds, and which he con¬ 
sidered to be “coastal,” must undoubtedly have come from east 
of the big timber belt. 

Mathews had completely reversed the situation: the broad-billed 
birds were not “coastal” in the sense that they occurred along the 
coastal fringe of the South-west corner—they inhabit, as I have 
said, the mallee and sandplain country to the eastward of the 
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jarrah and red gum belt. East of Albany this mallee and sand- 
plain zone does extend to the coast. On the other hand the 
“coastaT’ birds with narrow bills, which Mathews refers to, most 
likely came from the coastal strip between Perth and Albany, 
and these would l)e quite similar to those from Wandering. 

Where the original specimen came from, on which Lear 
founded the species baudinii in 1832, is not certainly known, but 
Mathews has designated Albany as the type locality. At any rate, 
whether Albany or not it is extremely unlikely that it came from 
the area of occurrence of the robust-billed form. Thus both names, 
baudmii and tenuiro.sfn.s', arc synonymous and applicable to the 
South-west narrow-billed race and the broad-billed form still awaits 
proper designation. I propose, therefore, describing it as; 

CalyptorhijncJms baudinii latirostris, subsp. nov. 

Differs from C. b. baudinii in having the bill shorter and 
broader, with the width at the base more than half of the length 
of the culmen. In C. b. baudinii the width is less than half the 
length of the culmen. 

Type; No. A6463, Western Australian Museum; adult; Hope- 
toun, Western Australia, collected March, 1948. 

There are now two specimens of C. b. latirostris in the W.A. 
Museum, both from Hopetoun, but I have been able to procure 
measurements of the bills of seven additional specimens frorr 
Espcrance—from heads of birds shot at Mr. F. W. Bow's pine 
plantation. Of the baudbiii form I have measurements of nine 
specimens from the W.A. Museum. In the following table the 
specimens are arranged in the order of the relative broadness of 
their bills. The last column, “culmen/width ratio," is obtained by 
dividing the length of the culmen (measured from the tip to the 
cere) by the width of the upper bill (measured at the base). 
Measurements arc in millimetres. 


Culmen 


Specimen 

Locality 

Culmen 

Width 

width 

C. b. baudmii 




A1927 

Moir Pass, 

Stirling Range. 

56.7 

22.5 

2.52 

0322 

Augusta. 

56.4 

22.9 

2.46 

11398 

King River, Albany. 

54.0 

22.0 

2.45 

A598 

Near Mammoth Cave. 

46.2 

18.9 

2.44 

A4717 

West Midland. 

42.7 

21.3 

2,24 

A1924 

Momgup Pass, 

Stirling Range. 

45.6 

22.6 

2.02 

A1926 

)) 

47.2 

23.7 

1.99 

A1925 

f} 

47.0 

23.6 

1.99 

A1923 

fi 

44.0 

22.3 

1.97 


ratio 
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C. b. latirostris 


— 

Esperance. 

45.1 

23.1 

1.9.0 

— 

M 

43.6 

22.8 

1.91 

— 


45.1 

23.7 

1.90 

— 

»* 

45.1 

23.7 

1.90 

A6400 

Hopetoun. 

42.5 

22.6 

1.88 

A6463 

(type) 


43.8 

23.4 

1.87 

— 

Esperance. 

40.7 

22.0 

1.85 

— 

>1 

43.6 

23.9 

1.82 

— 

>» 

43.3 

24.1 

1.80 


It will be seen that the robustness of the bill of latirostris 
and its low culmen/width ratio, is achieved both by an increase 
in width (average 23.3 mm., compared with 22.2 mm. in baiidmii; 
and a decrease in culmen length (average 43.6 mm., compared 
with 48.9 mm. in ba}i(lmH), the latter being the more important 
factor. 

As might bo expected from their geographical location most 
of the specimens from the Stirling Range area, though referable 
to the nominate South-west race baiidmii, show a trend towards 
latirostris and may be regarded as transitional. The mean of the 
culmen/width ratio of the Hopetoun and Esperance specimens of 
latirostris is 1.88; the mean of the four truly South-west specimen^ 
of hawdiaii (West Midland, Mammoth Cave, Augusta and King 
River) is 2.40, and the moan of all the Stirling Range skins is 2.10. 

Ecology 

It is clear that the differences in the form of the beak have 
been evolved in consequence of the differences in feeding habits. 
As I pointed out in my 1933 paper the food of the nominate race 
baiidmii consists of the seeds of red gum fEucalyptus calophylla) 
which the bird obtains by picking them out of the capsules with 
its long thin bill. The mallee form, latirostris, feeds mostly on the 
large hard nuts of Banksia and of large Hakea which it has to 
break open with its sturdy bill. 

C. b. latirostris at Lake Grace nests in hollows of salmon 
gums, 8-30 feet high. The nest site is in hollow tree trunks four 
to eight feot deep and from nine inches to a foot wide. Generally 
a tree is chosen in a patch of timber close to sandplain. Eggs are 
generally laid towards the middle of September, but I once found 
a clutch on August 17. One or two eggs are laid to a clutch. On 
September 18, 1929 I found a nest with one egg. I returned four 
days later to photograph the bird at the entrance to the hollow 
but no bird appeared. I climbed the tree and collected the egg, 
in which incubation had just commenced. It measured 54 x 35 mm., 
was dull white in colour and of rather coarse texture. On October 
20 the birds had another nest about 300 yards from the first one. 
The eggs had just hatched out. 
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THE WESTERN TIGER SNAKE 

Notechis scutattis occidentaliH, subsp. nov. 

By L. GLAUERT, W.A. Museum, Perth. 

In general appearance the Tiger Snake, or Nome, of South- 
vsrcstcrn Australia, is so different from the typical eastern form 
tJiat it is remarkable that its relationship has not been investigated. 
The extensive series in the collection of the Western Australian 
Museum comprises 40 specimens from all parts of the snake’s 
Known range thus enabling a detailed examination to be undertaken. 

A recently killed example, R9430, presented on September 29, 
1948 by the collector, Mr. L, Bower, of Bassendean, was selected 
as the type and may be described as follows: 

Head separated by a distinct neck, canthus rostralis present, 
anal entire, sub-caudals all undivided. Length of head and body, 
S85 mm.; tail, 163 mm. = 1,048 mm. in total length. 

Eye. horizontal diameter equal to its distance from the mouth. 

Rostral, slightly broader than deep, the part visible from above 
about equal to half its distance from the frontal. 

Inter-nasals, shorter than the pre-frontaL. 

Pre-frentals, greatest length, 5.6 mm. 

Frontal, pentagonal, wider behind (8x7 mm.) much wider than 
the supra-oculars (4.5 mm.), as long as its distance from the tip 
of the snout, slightly shorter than the suture between the parietals 
and considerably .shorter than these (15.3 mm.). 

Nasals, undivided, in contact with the single pre-ocular. 

post-oculars, 2. 

Temporals, 2 + 2, lower anterior large and wedged in between 
the fifth and sixth upper labials, almost reaching the mouth. 

Upper labials, 6; the third and fourth entering the eye, the 
third and fourth fused on the left. 

Lower labials, 7; three in contact with the anterior chin shields 
which are as long as the posterior. 

Scalation. Scales in 17 rows round the middle of the body. 
Ventrals, 152. Anal entire, Sub-caudals. 45, undivided. 

Coloration, Above bluish-black or uai-K steel-blue, but in cer¬ 
tain lights blackish-brown, with very ill-defined light orange-yellow* 

♦Ridgway’s Colour Standards. 
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cross-bands, restricted to the basal portion of a single row of scales 
and entirely absent on the posterior fourth of the body and the tail 
which are uniform like the head. Upper lip, chin and anterior 
portion of the under-surface light orange-yellow, the ventrals with 
blackish margins which increase posteriorly until towards the vent 
the yellow is entirely absent. 


Comparisons 

From an examination of the full series of specimens it is evident 
that many of the head characters show varuition which prevent 
their being used as a means of separation of the western form from 
the eastern. When we turn to the scalation of the body and tail 
however, points of distinction do emerge. 

In 32 of the specimens the scales are in 17 rows at the middle 
of the body, 8 only showing 19—the figure for Notechis scutatiis 
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number of ventral scales 



sciituUis (from eastern Australia) and N. scutaUis niger (Kangaroo 
Island, South Australia). The ventrals, which according to J. R. 
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Kinghorn (The Sna/ces of Australia, 1929) arc said to range from 
128 to 136 in N. scutatus scutaUis, to number 163 in N. s. ater (Flin¬ 
ders Range, South Australia) and N. s. niger, are in this new 
western form found to range between 145 and 160 (with two ex¬ 
ceptions), no less than 33 of the specimens having between 151 and 
160 ventrals. 

The sub-caudals, loo, show significant differences. In N. s. scuta¬ 
tus they vary from 30 to 35; N. s. niger has 45 and N. s. ater, 47, 
the figures of the two latter being within the range of the western 
snake in which 34 specimens vary from 42 to 50. 

The coloration, particularly the light orange-yellow of the 
under-surface and the narrow cross-bands, is entirely different from 
any of the eastern snakes. 

It is, therefore, considered justifiable to regard our form as a 
distinct subspecies for which the name occidentalis is proposed. 

The range of the snake, as indicated by material received at 
the Museum in the last 30 years, is shown on the accompanying 
map. It must be pointed out that the snake is usually found near 
river swamps and other situations where frogs abound. This feature, 
too, seems to separate it from its eastern relatives. 



have been collected. (Localities are indicated by the following 
letters: A, Albany; B, Brookton; E, Esperance; F, Fremantle; G, 
Gingin; M, Manjimup; N, Northam; T, Tambellup; W, Williams.) 


141 





A PARTLY UNDERGROUND BOLETUS 
OF EXTRAORDINARY SIZE 

By Dr. J. GENTILLI, Nedlands. 

The following notes describe a very large Boletus which was 
found at Merredin by Mrs. M. B. Mills. The fungus is remarkable 
for its size and its growing habit, and possibly for its shape as well 
Mrs. Mills first noticed this species about fifteen years ago, when 
it was growing at the butt of a small eucalypt, near some rocks, 
on ground which had never been cleared for agriculture or for any 
other purpose. The fungus appeared for two consecutive years. Mrs. 
Mills then left the locality, and did not return there to look for the 
Boletus until Juno, 1948. 

After patient observation, on July 27 a large specimen, possibly 
still immature, was seen growing and collected. Figures F and G. 
from sketches by Mrs. Mills, and with the main measurements in 
centimetres, give an idea of the general appearance of the speci¬ 
men; the weight was estimated at about 6 to 7 lbs. On August 22. 
Mrs. Mills found another Boletus very close to the spot where the 
first specimen was growing, and obviously from the same mycelium. 
At that stage the stem was cream coloured and the cap almost 
black. On August 27, the specimen had only partly emerged from 
the ground, and had reached the size of a small plate. The stem 
had a soft greyish-green colour, merging into a deep grass-green 
towards the top. The veil covering the pores was velvet-like, coloured 
green with the same greyish tone as the lower part of the stem. 
The cap was still very dark. 

By September 2 the stem had all turned deep green and had 
lost its velvet-like texture. The veil while still preserving some 
greenish tinge was already turning brown. The cap was lighter in 
colour than in the younger stages. By September 3 the specimen 
seemed to have reached maturity and was collected; it is illustrated 
in figures A to D. 

The distinguishing features of this species as they appeared in 
the specimens observed by Mrs. Mills, and clearly confirmed by the 
specimen illustrated here, are the enormous size and the atrophy of 
part of the cap. In addition, the fungus apparently never emerges en¬ 
tirely from the ground, the stem and part of the cap always remain¬ 
ing buried. The part of the cap which remains underground is atro¬ 
phied, and would normally amount to at least half of the whole cap. 
It often takes the shape of a large flap of dark brown tissue, which 
could be likened to an elephant’s ear, and which remains closely 
adherent to the stem. In the illustrations given with these notes, the 
edge of this part of the cap is shown distinctly against the white 
background, but in reality it is very hard to single it out against the 
dark brown stem. 

The fully developed part of the cap takes a polyporoid appear¬ 
ance, and were it not for the distinctly long tubes and thick soft 
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flesh, it might be questioned whether this species should be retained 
within the genus Boletus or whether a new genus should be in¬ 
stituted. Figure D gives a cross-section of the fully developed part 
of the cap, from the dark skin above through the flesh to the 
long oblique tubes below. 

After the flesh of the fungus has rotted away the dried and 
blackened skin persists on the ground for a long time. 

Below is given a full description of the species, which it is 
suggested could be named 

Boletus jiolyporoides, sp. nov. 

Cap irregularly sub-elliptical, 17-25 X 27-30 cm., irregularly 
lobed or dented, sometimes with the edge folded under, distinctly 
asymmetrical, a sector of approximately one-half of the cap being 
atrophied and at times reduced to a thick flap of skin pressed against 
the stem; the normally developed i)art of the cap protrudes from 
the ground, usually slightly obliquely upwards, and is covered by 
a thick, easily separated elastic pellicle, slightly sticky when wet, 
coloured very dark at first, then warming to dai'k chestnut and 
slowly turning to a paler van Dyke brown especially towards the 
centre, shading into areolate warm chestnut brown, the areolae 
being very irregular in shape and size, usually 1-4 mm. across, the 
spaces between the areolae being vein-like, bright red-orange to 
yellow-orange in colour. 

Flesh soft, evenly textured, 4-6.5 cm. thick near the disk, pale 
ochre yellow towards the under surface, waxy yellow with a rosy 
tinge near the upper surface, tinged van Dyke brown under the 
pellicle. 

Tubes 2-3.5 cm. long, olivaceous to yellowish-green, turning 
dark brown with age, easily separated from the pileus and from 
each other. Pores minute, 2.5 to 3 in 1 mm., at first covered by a 
pale velvety green veil with a greyish tinge, then turning olivaceous 
brownish, finally dark brown at maturity. 

Stem 14-25 cm. long, 13-18 cm. in diameter, rapidly attenuated 
downwards, at times attenuated upwards as well (ventricose), very 
stout, entirely underground, pale cream colour at first, then pale 
green with a greyi.sh tinge, grass-green near the upper end, deep 
green later, finally blackish brown at maturity. Flesh rich yellow- 
brown, darkening to pale ochraceous tan later, dark brown near 
the pellicle. 

Sp(»res hyaline with old gold to pale van Dyke brown tinge 
singly, brown in mass, broadly elliptical to ovate or sub-spherical, 
6-9 X 5-'7 microns, with a large oily drop. 

Smell strong, like that of fresh coffee. 
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Boletus iwlyporokles, sp. nov. 

A—side view of the specimen from wiiich most of the descrip¬ 
tion was written; notice the asymmetry of the cap, the deep fold 
in the side of the stem, and the peculiar thick rool-like structure 
formed by mycelial threads. B—back view; notice the enormous flap 
formed by the atrophied part of the cap, especially on the right- 
hand side. C—front view; part of the flap is visible on the left side. 
D—section of the cap where fully developed; notice the dark skin 
above, the evenness in the structure of the flesh, the pattern loft 
on the lower face of the flesh where the tubes have been detached, 
and the long oblique lubes. E—the spores; notice the large size of 
the internal drop. F—side view, and G—ventral view of the larger 
specimen, from sketches by Mrs. M. B. Mills. All sizes given in cm. 
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BIRD NOTES OF SEVENTY YEARS AGO 

By L. GLAUERT, W.A. Museum, Perth. 

A report upon certain “Native Game Birds'’ submitted to the 
Governor by W. Pearce Clifton, the Resident Magistrate at Bun- 
bury on September 18, 1878, lias recently been found in the letter- 
bcok of the resident magistrate at Bunbury in the State Archives. 
It was prepared in response to a circular issued by the Colonial 
Secretary (R. T. Goldsworthy) on August 14, 1878, soliciting 
information on a specified list of game birds with a view to fixing 
close seasons. As useful references are made to the birdlife of 
that period I have thought it of interest to extract the following 
statements, and have added the scientific names. 

BLACK SWAN iChenojns utrata): 

It seems from all I can learn that at certain seasons of the 
year these birds congregate in larger numbers on the Leschcnault 
Estuary than on any of the other estuaries and lakes skirting the 
coast. From January to July they abound in enormous numbers— 
the shallow banks covered with weed which skirt its shores on 
both sides, and more especially towards its northern extremity, 
being their favourite feeding grounds. In the evening and early part 
of the night the birds which during the day have been feedmg on 
the Estuary pass down in continuous small flights for the purpose 
of obtaining fresh water in the swamps and pools inland, return¬ 
ing again later in the night and early morning. 

Night after night during the open season the sportsmen lie in 
wait on the shore of the narrow part of the Estuary opposite the 
mouth of the Preston to intercept the birds in their flight inland 
and hundreds—thousands I may say—during the season arc 
slaughtered. Over twenty sometimes fall to one man's gun, but 
few of the birds shot are made use of for food—and little of the 
down, which would be of value, is saved. 

The swan never i)uilds nor breeds upon the shoi'cs of the 
Estuary nor as far as I can learn on any of the salt water estuaries, 
excepting at Augusta. There on the islands in the Blackwood they 
are said to breed in large numbers. A few build their nests on 
the Harvey Plains and in similar plains, morasses and lagoons 
extending southward from the Harvey Estuary to the Collie. But 
nowhere on the western side of the Darling Range do they breed 
in large numbers, except at the Capel swamps. There in the breed¬ 
ing season they are very numerous and their nests are frequently 
met with in the rushes on the margins of the freshwater pools 
and swamps. A person told me ho know of eight nests there at 
the present time with the birds sitting. 

In the country to the eastward of Messrs. Muir's on the road 
from Bridgetown to Albany, and elsewhere to the eastward of the 
Warren and Blackwood there arc lakes and swamps on which 
I am told the swans breed in large numbers, but it seems the 
general opinion of all most conversant with the subject that the 
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enormous numbers of swans which during tlie summer time con¬ 
gregate on the estuaries near the coast, cannot he reared on the 
breeding places alluded to—that comparatively few build in those 
localities, and that their chief breeding places must be further 
away in the interior. This opinion receives some confirmation from 
what was noticed by all those persons who were frequently swan- 
shooling on the Leschenault Estuary last summer, when the birds 
were more than usually numerous—that most of them seemed to 
be bewildered as if in a sti’ange place and scared and stupid as 
if they had never seen man or heard the report of a gun before. 

The young birds are hatched about the month of September, 
and there is a general concurrence in opinion that no alteration 
should be made in the present close season, viz., from July i to 
November 30. 

WILD GOOSE (= Cape Barren Goose, Ceveo^mn noxme-hoh 
landiae). Unknown here—no such bird in this part of the country. 

GREY DUCK sxipercAliosa): 

Except on the salt water lakes and estuaries breeds every¬ 
where between the hills and the coast—on the margins of swamps, 
pools and in the open plains. Hatch mostly in September. Their 
feeding grounds are almost exclusively confined to the estuaries. 
July to November the correct close time. 

MOUNTAIN DUCK iCamveu iadornoides): 

Frequent Lakes Clifton and Preston and the salt lagoons there, 
but arc not numerous in the Leschenault Estuary and no one here 
seems to know where they breed, but I learn from the Capel that 
their nests are frequently to bo seen in looart trees at the edge of 
the swamps at the Capel and the Vasse. 

WHITE-WING DUCK (= White-eyed Duck, Ni/roca australis): 
Rare, nothing known of its habits. 

TEAL (Querqtiedtda gibberifroxis): 

Nothing known of the habits of this migratory bird. No one 
in these parts, not even the natives, know where they breed or 
where they come from. They generally frequent the Estuary in 
enormous numbers during the summer and early part of winter, 
but last summer very few made their appearance. The White-wing 
Duck comes and disappears with the Teal. 

EMU (Drornaius novaediollandiae) : 

So much discrepancy in the statements made respecting their 
breeding time that I suspect it must vary very much according 
to season and locality. At the Upper Preston eggs have been taken 
in July and August, while it is staled by .some that the young birds 
do not appear till November. 

GNOW (Leipoa ocellata): 

We know nothing of this bird, though a stray one has occa¬ 
sionally been seen high up on the Harvey and the Preston. I learn 
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from reliable authority, my informant knowing the bird well, that 
in a great thicket near Cape Naturalistc there are several gnow’s 
nests and that they breed there. 

BUSTARD (Euyodotia auHralis): 

Is now scarce in this district. Every particular as to its habits 
may be obtained from parties living at Mandurah, Rockingham 
or the Serpentine, for in that part of the country the bustard or 
\vild turkey used to, and I believe still does, abound. 

THE ORNITHOLOGICAL COLLECTING OE 
DR. L. PREISSIN 1839 

By L. GLAUERT, W.A. Museum, Perth. 

Dr. Johann August Ludwig Preiss was a German naturalist 
who collected in the Swan River Colony in the early years of its 
establishment. He commenced his activities in the Fremantle area 
in December, 1838, and left the colony direct for London on Janu¬ 
ary 8, 1842. Thus his work was contemporary with that of John 
Gilbert, the able collector for the celebrated Gould. 

Preiss was an assiduous collector whose collections of botanical 
and zoological specimens numbered several hundred thousands 
and yet today little is known concerning the whereabouts or com¬ 
position of most of this material. When therefore, the State 
Archivist, Miss M. Lukis, drew my attention to a letter she had 
found among the State papers, a letter to which was appended 
a list of the birds collected by him up to October 11, 1838, I 
realised its importance and thanked Miss Lukis for bringing it 
under my notice. 

The letter is an offer of the entire collection to the govern¬ 
ment for £3,000, £2,000 to be "in ready money" and the balance 
in the form of a grant of land at the minimum price of 5/- per 
acre. Apparently nothing resulted from the offer, though no other 
documents bearing on it are civailable. Had the transaction gone 
through the collection would have been forwarded to the British 
Museum and would not have been retained in the colony. 

After listing the species in the collection Preiss added: "These 
birds are well skinned and stuffed. On each etiquette is.the num¬ 
ber, the name with synonyms, the colour of the iris and lens 
crystallina, locus natalis, date, year, colonial and native name, 
genus, whether male or female, old or young and of different ages, 
the colour of some parts of the birds as the bill, crista, carun- 
culae, feet, etc.—their food, the voice partly imitated by music 
notes, rare or not, nest and eggs, but not of every bird—and 
preserved the tongue. I have now about 600 specimens containing 
162 species." 

The information provided about each specimen is extraordin¬ 
arily detailed even by present-day standards, and I venture to sug- 


147 


gest that no museum in Australia has such a large collection so 
fully labelled or described. 

The collections were mostly made on the coastal plain near 
Perth and the Darling Range, such localities as ''Green Mountain,” 
Middle Swan and “the Cataract” being mentioned. However, he 
must have gone further afield as G, Fletcher Moore recorded in 
his diai'y under March 8, 1839, that Preiss had discovered a fossil 
encrinite in the Toodyay district. This must have been obtained 
from the Gingin chalk at Gingin, the nearest locality where such 
fossils are known to occur. Further material from the Toodyay 
district was probably included in the collection of bird skins sold 
to Preiss by Drummond’s youngest son, Johnston, as reported in 
James Drummond’s letter to W. J. Hooker dated May 28, 1839. 
A few of Preiss’s birds were still on exhibition in the Zoological 
Museum, Hamburg, when Dr. D. L. Serventy visited that institu¬ 
tion in 1937. His notes on the specimens wore published by Major 
H. M. Whittell in The Emu, vol. 41, 1941, p. 116. It has since been 
learned that these specimens were lost when the museum was 
totally destroyed by bombing in tlie late war. So it appears that 
Dr. Serventy is the only living Australian ornithologist ever to 
have viewed them. 

The list of bird specimens attached to Preiss’s letter is too 
lengthy to reproduce here. It is a comprehensive collection of the 
known bird fauna of the South-west and includes some species 
which deserve special mention. Among the rarities which Preiss 
managed to procure were the Blue Petrel iHalobaena caeruleu), 
which is one of the rarest petrels occurring in local seas; the 
Scarlet-chested Parrot fN€oijhe7n(t spJendida) which no ornitho¬ 
logist has reported from the State for over a century; and the Emu- 
wren fStipituvus mahtchnrus), now very scarce and local on the 
Swan coastal plain. There are several birds which obviously came 
from the Toodyay area or towards the Moore River—where evi¬ 
dently the Scarlet-chested Parrot already mentioned had come 
from, as specimens were sent to Gould from here by Johnston 
Drummond in 1845. These would include the Major Mitchell 
Cockatoo fKakatoe leadbeateri), the Smoker (PolyteJis melanura), 
Elegant Parrot fNeophona elegans), Gilbert Whistler iPachp' 
cephaUi inornatu). Crested Bell-bird (Oreoicu gnttnruliH), Chestnut 
Quail-thrush (Cinclofioma caHianotum), Blue-breasted Wren 
(MaluruH pulcherrimu>s) and the Zebra Finch (Poephila cu.sfa- 
notis). 

Preiss mentioned that there were 38 species in the collection 
which were not named, which is not surprising as Gould subse¬ 
quently named a number of new species from the material Gilbert 
sent to him. Among these wore such interesting forms as the 
Bristle-bird (DuHyornm bmchgpteruH) and the famed Noisy Scrub- 
bird (Atrichornxs cUtmosus). Whether any of these figured among 
the 38 unnamed birds in Preiss’s collection one can only speculate. 


148 


THE CHANGING ENVIRONMENT 

By C. B. PALMER. Bassendean, 

The fact of evolution is generally accepted by biologists, but 
ihcrc arc many opinions regarding how it proceeds. Basically it is a 
process of changing hereditary characters. It must be recognised, 
However, that heredity is only a potentiality: it can come to nothing 
in the absence of an appropriate environment. Hence the environ- 
Oient has a ccntrolling influence on evolution, although it is generally 
understood it cannot initiate any hereditary c!)aracler. The diversity 
of life is due to species having arisen to fill “ecological niches,” or in 
other words, adapted to special conditions. 

Change of environment certainly alters survival value in the 
struggle for existence. This is a slow process when depending on 
climatic and geological changes, but may be very rapid if due to 
Human activities, and is of particular economic importance in Aus¬ 
tralia. In the past there has been a varying degree of intensity of 
competition between species and individuals in the large land masses 
of the world. It has been fierce in Africa, resulting in a great 
diversity of fauna and flora, rather less in Eurc-As'a and America, 
and least of all in Australia. Conversely the i>aiai:ce of nature has 
Heen upset most by white settlement In this continent. 

Population pressure (not limiting the term to human population) 
increases the rate of evolutionary advance, but this docs not proceed 
at a uniform rate. It is well known that under particularly favour¬ 
able conditions a species may increase rapidly, and then abruptly 
decline. During the period of .increase, there is little competition, 
almost all the individuals survive, and any mutations increase m 
frequency. Then comes the change in conditions, the struggle for 
existence is intense, and only the fittest survive. So new species be¬ 
come established and old species die out, or bcccme modified. 

Human civilization greatly enhances the chance of species fluc¬ 
tuating numerically as agriculture periodically provides food in 
abundance. Settlement so profoundly affects wild life, that wo must 
regard the environment of the future as being largely artificial, and 
there will be an increasing need to protect the dwindling numbers 
of many indigenous species. It must be recognized, however, that 
some species would have become extinct even if white men had not 
settled here. A review of how settlement has disturbed the natural 
conditions may help us to assess the future trend. 

Pastoral settlement has been more destructive to the llora than 
the fauna of Australia. The vast flocks and herds of grazing animals 
have seriously depleted large areas of native plants, which are ill 
adapted to ccntlnual grazing. Their place has to some extent been 
taken by hardy exotic species, but widespread soil erosion is the 
direct result cf heavy stocking. One unexpected result of pastoral 
settlement has been Ihe increase of kangaroos and emus. In view 
of the fact that generally the pastoralists do not cultivate crops and 
the domesticated animals compete for the vegetation, this may seem 
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strange. The explanation is that the provision of water at many more 
places has been of benefit to the wild mammals and birds, and they 
are not confined to the fenced paddocks, so can feed in places in¬ 
accessible to sheep and cattle. 

Factors other than stock grazing, have also had an effect on 
the outback conditions. Ringbarking, and scrub lopping have made 
the country more desolate, but most of all has been the spread of 
rabbits. The I'epercussion of the rabbit invasion has probably been 
one of the biggest factors in disturbing the biological balance. One 
direct result has been the concomitant increase of the predatory 
carnivora—foxes and dingoes. Attempting to control them, pastoral- 
ists have laid poison baits, often indiscriminately, and many harm¬ 
less wild creatures have been victims. 

It is in the agricultural areas where most change in the environ¬ 
ment has been elTectcd. On hundreds of square miles the natural 
vegetation has been entirely destroyed, resulting in a rapid increase 
in exotic ruderal weeds, particularly ephemeral annuals. Enormous 
quantities of grain are grown and there is abundant food right 
through the summer. Even when there is no grain in the fields, there 
is plenty around haystacks and whore stock is fed. As water supplies 
also are provided, the increase of granivorous birds is inevitable. 
Galahs, Port Lincoln and smoker parrots have become pests over 
most parts of the wheat lielt, and domestic pigeons and the intro¬ 
duced doves (especially the Senegal) are extending their range. 
Some carnivorous birds, the carrion caters in particular, find the 
changed conditions favourable, but some insectivorous species tend 
to decrease (except during plagues of insects on cultivated crops). 

The conditions favour rodents—rabbits, rats and mice; and pre¬ 
datory carnivores—foxes, dingoes and feral dogs and cats, but 
farmers arc situated belter than pastoralists to cope with these 
creatures. However, the methods of destruction leave much to be 
desired. Humanitarians can only deplore the use of barbarous steel 
traps and the fact that poisoned meat, grain and water placed in 
the open where all kinds of animals and birds, irrespective of 
whether they are beneficial or otherwise, may be killed. The plough¬ 
ing of large areas tends to suppress the native, burrowing mammals 
and reptiles, many of which do nothing but good. A further result of 
agriculture in districts of comparatively low rainfall is the growing 
area of excessive salinity, and the formation of salt lakes. This is 
detrimental to many species of animals and plants, although a few 
kinds can tolerate salt. Taken generally, the settlement of the 
agricultural areas has favoured the increase of grain-eating birds 
and animals, but has been adverse to the rarer and insectivorous 
kinds. Native plants have been seriously affected by cultivation, 
close grazing, and the application of superphosphate. On the other 
hand, introduced weeds have spread through the whole areas; many 
flourish more in Australia than in their country of origin. 

In the heavier-timbered country of the South-west, the impact 
of settlement has not affected the native flora and fauna so much. 
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The cost of clearing in the past has precluded the denudation of 
large areas. In the future, the use of bulldozers and other powerful 
niachinery may alter this, and then the trend will be in the same 
general direction as in the w^heatbelt. Although no largo areas in the 
forest have been cleared outright, considerable change has been 
made by partial clearing. First there is the removal of the finest 
trees for sawmilling purposes; then, large areas have been ring- 
barked or burnt to induce grass to grow. This has had the effect of 
destroying or diminishing the overhead canopy which is character¬ 
istic of the virgin forest. By letting in the sun and wind, the humid¬ 
ity of the air and the formation of humus is less, with a consequent 
change in the character of the ground vegetation. However, the 
amount of change has not been sutllciently great to cause notice¬ 
able differences in the biological balance. The very large areas 
reserved for forestry and water catchments will always be sanc¬ 
tuaries for wild life, and this is probably the most hopeful feature 
from a naturalist’s point of view. 

As time goes on, we must expect that other animals and plants 
will be introduced, either intentionally or accidentally, and the strug¬ 
gle for survival become more intense. The struggle will not be only 
between native and introduced species. Some indigenous kinds may be 
able, not only to hold their own, but become more numerous. It is 
the rarer and beneficial species that will have to be protected. This 
involves study of their habits and haunts, and it may be necessary 
to provide artificial protection such as provision of food, water or 
breeding sites. During recent years publicity has been given to the 
dangers of soil erosion. This has had the effect of making landowners 
conscious of the value of trees. Many are now making reservations 
of portions ol their properties for afforestation. This will have a gen¬ 
erally beneficial influence in preserving wild life. 

Looking to the future, we must realize that the environment will 
be controlled more and more by human agency. The biological bal¬ 
ance is important for economic reasons. Only by intensive study can 
we hope to understand the problems involved, and so be competent 
to control the environment. 


FROM FIELD AND STUDY 

Multiple Broods of Yellow-tailed Tliornbill.-—Last year (1947), 
about the beginning of November, I found a Yellow-tailed Thorn- 
bill's nest in a low branch of a Christmas tree. The two thornbills 
used the nest until the end of February this year. In all, four 
separate lots of eggs were laid, and in each case the young hatched 
out and got away safely. 

—R. R. GREENHOW, Cookernup. 

A Fish New to Western Australia.—Early in October, 1948, the 
Museum received two very interesting fish, one from the Chief 
Inspector of Fisheries, the other from the C.S.I.R., Fisheries 
Division. They had both been caught by Capt. R. Saunier of the 
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fishing boat Eureka, 12 miles south of Maud’s Landing in the pre^ 
ceding month. 

On examination they proved to be specimens of the Runner 
(Elagatia biyinnulaius), a species new to the Western Australian 
list and apparently rare in Australian seas. The larger specimen 
measured 735 mm. (29 in.) in total length and weighed 5i lb. The 
smaller was 665 mm. and weighed 4 Ib. 4 oz. Both had only 5 
spines in the anterior dorsal fin. 

The species was first described in 1825 by the French natural¬ 
ists Quoy and Gaimard from a specimen collected by them in New 
Guinea waters during Louis de Freycinet’s voyage of discovery 
in the Uranie and Phy^icienne. 

—L. GLAUERT, W.A. Museum, Perth, 

Marsh T(‘rns at Forrest.--On October 30, 1948, the Museum 
received a specimen of the Marsli Tern (ChUdonias hyhrUla) from 
Mr. W. S. Moodie, of Forrest, on the Nullabor Plain. In subsequent 
correspondence Mr. Moodie stated that residents agreed “that 
there were many flocks of hundreds if not thousands of birds flying 
over during the period October 12 to 26“. The birds were flying in 
several directions so that it would seem that they were seeking a 
suitable locality in place of one they had left, presumably owing 
to deteriorating conditions. The specimen received at the Museum 
was a male, with testes slightly enlarged, but in non-breeding 
plumage. The under-parts were white; forehead white, speckled 
with black towards the crown, which was black slightly speckled 
with white. Length, in the flesh, 238 mm.; wing, 221 mm.; culmen, 
29.5 mm.; tarsus, 23 mm.; tail, 81 mm. 

-L. GLAUERT, W.A. Museum, Perth. 

I'se of Green Foliage for Xesl Lining by Podargus Htrigoides .— 
A nest of a Tawny Frogrnouth (Podargua strigoides), located in a 
York gum at Caron on August 22, 1948, was kept under inter¬ 
mittent observation until September 6, on which date the nest 
was found on the ground under the tree with the broken shell 
of one, or perhaps two, eggs. The nest, which was six inches in 
diameter and four inches deep, contained green foliage of the hop 
(Dononaea mequijolki) and dead foliage of the same sort which 
had probably been incorporated in the nest while fresh. The nearest 
shrub from which the foliage could have been taken was sixteen 
yards from the nest and there was an extensive hop thicket at a 
distance of forty yards. These shrubs were from one to nine feet 
high. Foliage could have been obtained by a bird resting on the 
ground. 

—ERIC H. SEDGWICK, Caron. 

150tb Anniversary of Capt. Vancouver’s Burial. The associa¬ 
tions of Capt. George Vancouver with Western Australia were 
called to mind on May 18, when the 150th anniversary of the 
navigator's burial was marked by a tree-planting ceremony in the 
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churchyard of Petersham, Surrey. In the presence of about 300 
visitors, including representatives of the Canadian government, the 
Lord Mayor of London (Sir Frederick Wells) planted a 5-ft. high 
specimen of the madrona (Arbutus Menziesii) supplied by the Royal 
Botanic Gardens, Kew. The madrona is native in western North 
America, from British Columbia to California, and is noteworthy 
as being the largest representative of the Ericaceae. Its name 
commemorates Archibald Menzies, surgeon and botanist to the 
expedition, who was the first of many botanists to visit and collect 
at King George’s Sound. 

On his return from the Pacific, Vancouver settled in Surrey, 
first at Richmond and then at the neighbouring village of Peter¬ 
sham, to complete the account of his voyage which was published 
in the year of his death, 1798, with the title, A Voyage of Discovery 
to the North Pacific Ocean and Round the World. An account of 
King George’s Sound is given in vol. 1, chapters 2 and 3 of this work. 

~J. SOUSTER, Kew, Surrey, U.K. 

A St range “Ant-friend” Caterpillar.— Early in November, 1948 
the Museum received a strange caterpillar found at Boyup Brook 
by a school-girl, Maureen Buttriss. The creature was shaped rather 
like a wood-louse, was about I in. in length, had a corrugated 
surface and was coloured a rich blue, the summits of the folds being 
bright red. It would seem from previous observations that the moth 
lays its eggs upon some homopterous insect upon which the cater¬ 
pillar feeds in its early stages. It then pupates and in due course 
emerges not as a moth but as another caterpillar which makes 
its way to an ants’ nest, where it again feeds and duly pupates, in 
this case giving rise to an insignificant brown moth—a specimen of 
which was bred out at the Museum in 1941. A Cyclotornid moth 
with a similar life history was described by P. F. Dodd in north 
Queensland some 38 yeai's ago. There is no mention in the litera¬ 
ture of this family being found in any other part of the continent, 
outside of South-western Australia. The family contains only one 
described genus, Cyclotorna, to which our specimens probably be¬ 
long though they have not yet been taxonomically studied. The 
Boyup Brook caterpillar was found in the nest of the well-known 
meat ant (Irodomyi'mex delectus). 

—L. GLAUERT, W.A. Museum, Perth. 

An Enormous Ant Colony.— A colony of the gravelly meat ant 
Iridoinyrmex detecUis found on the way to the Cascades, near Gos- 
nells, during the club excursion on September 5, 1948, was measured 
approximately and found to be of enormous size. The main body 
of the colony extended downhill in a south-eastward direction over a 
length of over 900 yards and had 17 mounds all connected by busy 
lines of workers. Lateral tnxils connected some of the main mounds 
with side mounds. In one case there was a side-mound 38 yards 
to the south-west, connected by trail to another mound 72 yards 
to the west, the latter in turn connected to a smaller mound 13 
yards to the north-west. In another case the trail from the main 
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mound ran southwards 14 yards to a mound, then north-westwards 
47 yards to another mound, which was in turn connected to a fourth 
mound 67 yards away north of west, whence the trail continued 
another 33 yards to the north-west. Another trail to the south-west 
connected a side-mound after 13 yards, a further sidc-niound after 
another 59 yards, and a smaller side-mound after 6 yards. In an¬ 
other case a side-mound was connected to the main mound by a 
trail 73 yards long. From each side-mound trails of scouts extended 
into the bush. It is hoped to make an accurate survey of the whole 
colony at a later stage. Thanks are due to the Government Ento¬ 
mologist for determining the species. 

—J. GENTILLI and V. N. SERVENTY, Perth. 

Growth of the Kluckboy.—Some 30 years ago I took notice of 
many clumps of blackboys as to their height and length of their 
branches. These today are some three feet longer or 
higher. Many now are straggley plants breaking off with 
the length. In 1913 I chopped the head out of a single¬ 
stemmed blackboy. It recovered and today has three branches, three 
feet long. In another case some young ones came up on a piece 
of land that had been ploughed; one survived 25 years but died 
after a fire had got it, when it was about the size of the crown of 
a hat. I have often seen a wisp of new leaves or rushes grow from 
the stump of one cut down but not to survive long, for cattle eat 
these when young. Actually I believe the blackboy grows a foot in 10 
years. The flattened leaf stem that forms the peel of the plant is for 
some years loosely packed but in course of time becomes tightly 
packed under stress of pressure on expansion of the heart growth 
and compression downwards by a new growth of top. This accounts 
for a slowing up appearance. A blackboy hardly grows at all where 
stock can get at its young tops but if it is beyond their reach it 
grows comparatively quickly. Also in unsuitable soils and weather 
conditions it may always be a short stunted, slow-growing plant. 
The soil that suits it is the deep black loam between granite rocks 
among the hills, associated with red gum or marri trees. 

—J. M. HARVEY, Thomson’s Brook. 

Tree Martin (Hylochelidon nigricans) Nesting in Wooden 
Buildings.—On July 26, 1947, I noted a number of Tree Martins 
under shop verandahs at Perenjori. This behaviour on the part of 
these birds seemed unusual, but I concluded that a sheltered perch 
was the only attraction. When I next visited Perenjori, on Sep¬ 
tember 5, Tree Martins were again in evidence and were appar¬ 
ently breeding. One bird was observed at a nest under a shop 
verandah. The site was a narrow recess between two rafters. A 
considerable amount of mud had been used to build up the front 
of the nest, which, in fact, superficially resembled that of a 
Welcome Swallow (Hinindo neoxena), except that it was built on 
the top of a beam and not on a vertical support. Martins were 
again noted under verandahs at Perenjori on July 17, 1948. 

Tree Martins were apparently breeding under the eaves of 
the hotel at Morawa when I visited that town on August 29, 1948. 
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Individuals were noted carrying mud. That the birds were breeding 
was confirmed by Mr. S. R. White, of Morawa. 

A third group nesting under shop verandahs was located at 
Northampton on September 18, 1948 by several members of the 
R.A.O.U. 

These are the only occasions upon which I have found Tree 
Martins nesting in wooden buildings, 

—ERIC H. SEDGWICK, Caron. 

A Record of the Leopard Seal in Western Australia.—The 
Leopard Seal (Hydrxerga leptonyx) is an occasional wanderer to 
southern Australian seas from tlie Antarctic, but though many re¬ 
cords have been reported from the south-east of the continent, 
there has been none so far from Western Australia. The first un¬ 
doubted observation of an individual of this species locally was re¬ 
cently reported to Mr. G. W. Rayner of the C.S.I.R., and myself by 
Mr. D. S. Hunt of Hunt's Canning Company. Mr. Hunt said that on 
October 12, 1948, he was patrolling the south coast beaches in his 
Moth aeroplane, searching for salmon shoals. When flying over 
Tooregullup Beach, about one mile south of the Gairdner River bar 
(just north of Doubtful Island Bay), he saw a group of people tug¬ 
ging at the tail of a curious seal-like animal. He circled around 
and made a landing on the beach. The persons there called the 
animal a leopard seal and said they had come on it lying on the 
beach, clear of the water. It slowly moved off as they approached 
and they endeavoured to hold it by grasping its tail. However the 
creature escaped and swam away vigorously. It made no attempt 
to bite at its would-be captors, 

Mr. Hunt describes the animal as being about 11 feet in 
length, of a brownish-grey colour, dappled on the sides of the body 
with darker spots. It looked like a seal but appeared thinner and 
longer. The head was much bigger than a seal’s and seemed dis¬ 
proportionately large compared with the size of the body. The two 
front flippers also seemed small for the body size. "A curious aspect 
of the animal was that its tail appeared to be not unlike that of a 
platypus.” The teeth were large and formidable. Mr. Hunt at once 
recognised the photograph in Fig. 14 of The Wild AnimaU of Au.s- 
tralasia, by A. S. Le Souef and H. Burrell, as portraying the 
creature. 

—D. L. SERVENTY, Perth. 

A Biill-ant Combat.—On June 19, 1948 about 5 p.m., while 
taking a bush walk I came on several nests of the bull-ant, known 
under a variety of local names such as sergeant ant, soldier ant, 
bulldog, inch ant and jumping ant (Myrmecia vindex). They were a 
short distance apart and in most cases the ants were out foraging 
in the pleasant evening sunshine. At one nest I noticed two ants, 
one of which seemed to be trying to drag the other with it, over 
leaves and sticks, up a small prickly bush and down again to the 
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ground. They appeared to be locked in combat. I collected the two 
of them into a tin and continued my walk. On my way back I saw 
two more ants gripping each other with their barbed jaws. I took 
my specimens home, and at the time they were gripping fast at 
each other’s jaws, not letting go for fresh grips, but hanging on, 
pushing and pulling, or being pulled. At 9 p.m. they still held the 
same grip. 

Next morning at 8 a.m. they were still at it! At 10 a.m. they 
broke their holds for a few moments, but almost immediately 
gripped again. I placed them on a sheet of newspaper and held a 
string tightly between them but they would not release their hold 
on each other. There was no change in the fighting at noon. One ant 
was slightly smaller than the other, and for this reason was pushed 
about more freely, but for all that he seemed to be the more 
tenacious and aggressive. At 3 p.m. I again set them free on a 
sheet of paper. For a while they parted and started running about. 
I recaptured each and placed them in sepai^ate containers. There 
was a great deal of face and body rubbing with the antennae, the 
barbed jaws also receiving attention. At 8.30 p.m. I decided to see 
if they would continue the fight, so placed them togetlicr again. 
Immediately the larger one rushed in and secured a body hold on 
its opponent: the other one had a fore leg grip. There was much 
waving of legs and body arching, frequent contacts being made 
with the hinder ends of their bodies. 

Next day, on the third day of the combat as witnessed by me, 
the battle was still on, the smaller ant still retaining its leg-hold. 
At 11 a.m. the bigger ant seemed to have had enough and had let 
go its grip. I thought that it would have left the fight now if it 
could but the small ant had a strong leg grip. It was holding on 
upside down, still hanging on to its adversary’s foreleg which it 
gripped the previous night. The big ant made several efforts to get 
away but without success. At noon the fight was still in progress. 
Three hours later the fight was almost over. The small ant was 
dying. When turned out on a sheet of paper the victor left it and 
rubbed itself with its antennae. Some sugar was placed near it and 
the ant seemed to enjoy the titbit. It appeared to have plenty of 
strength and waved its antennae threateningly when a finger came 
near. Later it was put back with the other ant, which was now 
dead, but apart from giving it a look over, left it alone. A small 
piece of raw steak was given to the ant and it could be seen feeding 
on it. 

On the afternoon of the following day I re-visited the ants’ 
nest. There w^ere a few foraging amongst the sticks and leaves but 
there did not appear to be any fighting, nor were there any bodies 
lying about. The victor of the fight was also now dying although it 
had been given good attention while under observation. 

— (Mrs.) M. B. MILLS, Merredin. 

[Specimens of ants forwarded were identified by Mr. C. F. H. 
Jenkins (Government Entomologist) as Myvmecia vindex.— 

EDITOR.] 
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SOME NOTES ON THE NETTED DRAGON LIZARD 

By S. R. WHITE, Government School, Morawa. 

pragon Lizards of one kind or another are familiar to most 
Australians; even those who live in the larger cities, and doubtless 
g]l of us have at some time disturbed the slender stick-like 
guarded Dragon (Amphibolurtis barbatus*) or sent the tiny sand- 
loving Adelaide Dragon (A. adelaidensis) scuttling off to its burrow. 

These were the species with which I became most familiar 
ju the South-west, and in the bushlands about Perth. It was not 
until moving inland and northward into drier parts that I met the 
sjetted Dragon fA7n2}hil}olurus reticiilatus). A veritable dandy 
grpong Dragons, this lizard can surely boast to be one of our most 
j^ighly-coloured reptiles. 

A number of Netted Dragons occupying burrows in the Morawa 
school yard immediately attracted attention upon my arrival there 
jn February, 1948. Several attempts were made to photograph 
them under natural conditions during the early part of the year; 
one male 9 in. long, in particular receiving a good deal of my 
attention. This lizard held a territory some twenty feet in radius, 
upon which he occupied, apparently at random, three burrows. 
He proved to be a rather difficult subject and I was never able to 
»<shoot” more than his head. He would thrust his head and shoul¬ 
ders from the tunnel, bob his head up and down three or four times, 
draw his body forth only to turn suddenly and disappear when he 
saw the “evil eye” of the camera awaiting his reception. 

Despite the fact that this portion of the play yard was fre¬ 
quented during recess intervals by over 140 children, the lizard 
continued to be observed sun bathing about the entrance of one 
or the other of his burrows until the first heavy falls of rain 
occurred during June. Rainfall sealed the entrances but warm 


*This name is used with reserve as I do not consider that the 
Western Australian lizard is the same species as the true Amphi- 
holurus barbatus of eastern Australia. It is smaller and does not 
display by distending ^he throat pouch in the characteristic man¬ 
ner of the eastern species. 
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sunny weather was usually accompanied by signs of fresh excava¬ 
tion at the tunnel mouth, and occasional glimpses of the lizard. 

During the previous year at Coorovv, while digging a hole, I 
unearthed a Netted Dragon during the cold season. The general 
colour was dull leaden with tire underlying markings faintly visible. 
The lizard was very sluggish in its movements. 

One sunny day in early September, I noticed freshly excavated 
burrows in another locality some fifty yards distant. With the aid 
of a garden trowel these were carefully dug out. Depth did not 
exceed six inches, and the total length of the longest burrow was 
sliglitly less than three feet. Direction changed frequently, prob¬ 
ably for the purpose of avoiding roots, stones and other obstruc¬ 
tions. From one of these burrows a female lizard was taken, and 
later on the same day two other females were also taken from 
burrows. In each case, when captured the lizards were of the same 
leaden coloration, but they rapidly briglUened when placed in 
strong sunlight. 

It will be seen, from an examination of the accompanying 
photographs, that there are remarkable differences between the 
sexes in this species; differences in fact so wide that superficial 
examination would lead to the belief that they were of entirely 
different species. 

The highlight of my lizard observations occurred on October 
12, the third or fourth day of cloudless skies and temperatures of 
over 90 degrees. A large male Dragon appeared unexpectedly on 
the territory held by our original male. A number of children were 
first to notice the unusual behaviour of the two lizards during 
the lunch-hour recess. They immediately formed a large arena 
some sixty individuals strong. The two lizards continued to perform 
fearlessly despite some comment by the audience. 

Both reptiles were coloured to a highly spectacular degree, 
and a brief description made from notes taken at the time is 
given: Forehead and crown, rusty reddish-brown: general body 
colour, light sandy with a sharply contrasting overlying network 
of black; tail, ringed with greyish bands darkening towards the 
tip. Beneath the ridge of skin running along the sides between 
fore and hind limbs and dividing dorsal and ventral surfaces, along 
the sides of the belly, under the armpits and extending to the 
throat; a band of brilliant orange. This spectacular slash of colour 
was noted for the first time, on this occasion. It was subsequently 
seen during sexual or territorial excitement. 

Both combatants stood with raised forequarters and upthrust 
heads, possibly to increase the range of vision or to reveal the 
characteristic male orange colour markings. Other forms of dis¬ 
play consisted of head bobbing and gaping. Both lizards darted 
about and circled a good deal, at times making use of cape-weed 
and other small plants, upon which to climb. No actual direct 
assaults resulted, and eventually the stranger departed at high 
speed, in the direction from which he had arrived. A feature of 
the whole display was the unusual fearlessness of both, and a 
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jTlost amusing charge culminating in tlireo consecutive bipedal 
jeaps, made by the victor, after tiie departui'e of his adversary, 
^t a startled bystander who had ventured to approach too closely. 

During each day of the following week, this lizard, and an- 
oihev male occupying burrows adjacent to a tennis court some 
fifty yards distant w^re seen on the tops of low- bushes, and clinging 
10 a wire netting fence, some three or four feet above the ground. 



Female Netted Dragon. 


The second lizard, situate by the tennis court, now became the 
object of closer observation because it could be conveniently 
vvatched throughout the day from a classroom window some four 
or five yards away. 

On the morning of October 19, 1948, the tennis court lizard 
had a lady visitor. Both w^ere seen clinging side by side to the wire 
netting about tw'o feet above the ground; the orange slash of the 
male was distinctly visible even at a distance, in the strong sun¬ 
light. Both disappeared into the neai'est of the local burrow’s when 
approached. It may be of some interest to mention hero, that both 
male and female lizards had been previously captured and released 
on strange territories. In no case could they be persuaded to enter 
an unfamiliar burrow. 

A further note taken on October 23 indicated that several 
males had again been seen “perched” at points from two to three 
feet above ground and overlooking their immediate territories. 
They showed great interest in any sudden ground movement, and 
I came to the conclusion that the desire to attain such eminences 
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may not have been entirely due to their love of sun basking. 
It may bear close relationship to the holding of territory. The 
range of ground vision of a small reptile must be strictly limited, 
and it would tliereforc be of considerable advantage to command 
a wider field of view. 

An experiment was made to test the lizards’ ability to locate 
a burrow invisible from ground level. While the male lizard was 
occupying a “perch” on the wire netting surrounding the tennis 
court, the entrances to each of his three burrows were carefully 
obstructed with stones. One burrow was immediately below 
the ‘‘perch,” another some 15 yards distant across some uneven 
ground, and another about 10 yards further on. Immediately he 
was disturbed, the Di’agon dropped to earth and attempted to 
enter the first burrow. Finding it blocked, he made off at high 
speed in a direct line for burrow number two, and made a perfect 
“landfall.” Several seconds were wasted here in attempting to 
excavate a passageway, but finding attempts futile another direct 
dash was made to the third burrow. By this time, an assistant under 
direction had removed the stones from the first and second holes. 
No time was wasted at the third burrow, and the lizard made a 
long direct dash back to his original starting point and scrambled 
hurriedly to earth. 



Male Netted Dragon at the entrance to a burrow that was occupied 
continuously for a period of over four months. 


Only on the one occasion was a female observed “visiting” 
on this territory, but some days later, a female excavated two 
very shallow tunnels some twenty yards away. They were of in¬ 
sufficient depth to admit her whole length. As neither of these 
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^vcrc visible some days later, I formed the opinion at the time 
lhaf they had been abandoned -perhaps because the earth was 
100 hard for furtlier excavation. Subsequent events have led me 
jO believe that these may have been nesting burrows which were 
filled in after the eggs had been laid. 

On December VS, over this same area, numbers of young 
pragons, measuring about an inch long in the body and an inch 
^nd a half in the tail, were seen. 



Male Netted Dragon, displaying at another male. 

[S. R. White 


Present observation leads to the assumption that males hold 
territory, probably to facilitate mating. Females appear from the 
few instances observed, to visit male territories—however, data 
is insufficient to form strongly founded conclusions. It is hoped 
during the forthcoming year to mark some of the lizards with 
spots of coloured enamel, and to tabulate their burrows with a 
view to better understanding their local movements. As no nesting 
burrows were found, no data on clutches, egg sizes and incubation 
were collected, but observations indicate that mating occurred in 
October and that young hatched in December. 
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NOTES ON THE BLUE-AND-WHITE WREN 

(Maluriis leuconotiis) 

By S. R. WHITE, Government School, Morawa. 

Of the Australian Fairy Wrens {Maluru^i), the Blue-and- 
white Wren (Malurus leuconoius) has the widest range and yet 
to tlie average layman, who knows the birds of this group generally 
as "Blue Wrens”, it is a little-known species. Tliis is more readily 
understood when one examines the bird’s range and the type of 
habitat in which it is usually found. In Western Australia it occurs 
"north as far as the Pilbara district and south to a lino joining 
Moora, Corrigin and Norseman. On the coastal plain it has a 
broken distribution south to Perth” (Serventy and Whittell, 
Handbook of the Birds of Western Australia, 1948). It favoui’s 
the more arid regions and is not generally found in the more 
populous portions of the State, although it was I'ccently recorded 
at the Heirisson Islands, alongside the west end of the Perth 
Causeway. 

Moreover, like many small scrub-frequenting birds, it is of a 
shy retiring disposition, passing rapidly from shrub to shrub under 
cover once it has been alarmed. The brightly coloured males, which 
would be most likely to attract attention, are in striking minority. 

My own experiences with this species commenced at Coorow, 
situate approximately midway between Perth and Gcraldton on 
the Midland Railway line, early in 1947, and during that year 
I found it to be the commonest member of its genus in that locality. 
Most of the closer observations were made on a small area of 
about six and a quarter acres lying immediately behind the school. 
The situation of this habitat offered a unique opportunity for 
studying a group of birds in a confined area. A remarkably similar 
circumstance concerning the same bird is described by N. Favaloro 
(The Emit, vol. 40, 1941), but he states that his aspirations were 
ruined by the \'andalism of children. At Coorow, most of the senior 
children attending the school were aware of the wrens and took 
a leading part in conducting their own observations. From time 
to time they sketched in the area, mapped it, and assisted in count¬ 
ing the birds. They held their own discussions on the significance 
of the wrens' behaviour and helped to narrow down the "singing 
areas.” The welfare of the whole group of wrens and their nests 
was a matter of great interest and visits were arranged according 
to a plan decided upon by popular vote. The children’s activities 
were motivated by a strong desire to work out the life history of 
the Blue-and-white Wrens. 

The observation area consisted of a re-growth of small Jam 
trees, spiny acacias and low prickly shrubs about three feet high, 
and open meadow. It was enclosed by the school fence, a bitu- 
minised rain-catchment surface, a field in fallow and a highway 
bordered by gravel pits. During the year its breeding species of 
birds, in addition to the wrens, consisted of at least four pairs 
of White-fronted Chats and a pair of Pipits. Kestrels, Black-faced 
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Cuckoo-shrikes, Black-faced Woodswallows, Little Crows, Ravens, 
Dusky Miners, Singing Honeyeaters, Red Wattlebirds, Pied 
Butcherbirds and Painted Quails were also observed there during 
the year and the body of a dead Mountain Duckling was found 
beneath a bush. 

Wrens were first noticed on May 29, when their flock calls 
were heard in some low bushes along the Great Northern Highway 
and four birds in female plumage were flushed. Henceforth I was 
always able to find them somewhere in the area. The discovery 
of Blue-and-white Wrens in this locality led to examinations of 
likely looking spots further afield, and in these latter places 
counts were made but closer observation was confined to the area 
adjacent to the school. 

Counting 

First counts were made on May 31, and these were continued 
intermittently until October 12, when they were abandoned partly 
because of confusion with young birds of the year. The counts 



Sketch-map of study area and nest sites (marked A, 15 and C). The 
hatciiing represents the territory boundary of the colopred bird 

(male of nest B), 


were made with respect to eight communities; in each case the 
numbers of birds in female plumage and those ;n male plumage 
being listed. On the main observation area, eight adult birds were 
recorded at the first and at the last count. Only one of these was 
a fully coloured male, and this is the only member of the whole 
community whose movements could be checked, as I could never 
properly distinguish between individuals of the other seven. The 
following figures compiled from counting indicate the unusually 
low percentage of coloured males in relation to the whole popu- 
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lation, and I suggest, may have some bearing on the general 
opinion of most field observers that the male of this species is 
a particularly shy and elusive bird. 

Co7nmu7iitles Co/onred ynales Total birds 

8 5 61 

The percentage of coloured birds in the total population 
observed during the montlis May to October, excluding young 
birds of the season, is only S.2V<. While it is realised that the 
numbers submitted arc much too low for accurate conclusion, the 
indications are of some interest when examined in relation to the 
following two points: namely, the time taken for the male to 
acquire the full blue-and-whitc plumage, and the average life 
of a small songbird. 



The Study Area; nest C is situate in the hush in the foreground. 

Concerning the former, F. Lawson Whitlock states (in Mathews' 
Birds of Australia), ‘Tull nuptial plumage as a rule, is not attained 
until the third year.” Unfortunately, relating to the second point, 
there are no data available for small Australian songbirds, but 
Stuart Smith (Hotv to Study Birds^ p. 166), gives an interesting 
table compiled from ringing data and concerning four British 
species. Available material indicated an average span under natural 
conditions of from 1 to 12 years. Assuming a similar life span for 
M. leuconotitSj it is obvious that comparatively few males would 
survive long enough to attain the full colour development. 

Favaloro mentions that it is possible by using a quiet approach 
to observe the birds, “even the elusive male,” at close quarters. 
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I have always found this to be the only worth-while method of 
attempting to watch Malxuns. It was possible to call up all of the 
birds including the fully coloured male. 

Territory and Song 

From general observations made during May and June, it 
appeared that the eight birds moved more or less at random over 
the whole territoi'y, and up to that time such may have been the 
case. Subsequent behaviour and the movements of the single 
recognisable individual—the blue and white bird—have led me to 
assume that there is some kind of territorial division within the 
group during the breeding season. Coloured celluloid finch rings 
were procured for the tiurpose of banding the young, but they 
had flown l)eforc their arrival. 

The typical Fairy Wren call, described by A. H. Chisholm as 
“reeling hurried, sparkling cascades of bird melody," is more or 
less typical of the Blue-and-white birds’ calls, but the latter has 
a distinct quality which makes it one of the easiest to recognise. 
It has a simple rhythm and is strangely mechanical. The native 
name Yerrecyuvro (given in B':rd^ of Western AusiraUat Serventy 
and Whit tell), if repeated, is an excellent word description of the 
reeling call of this species. There are also the flock calls which 
I am unable to distinguish from those of other Malurus. 

In his description of the habits of Blue-and-white Wrens at 
Mildura, Favaloro mentions the manner in which they will some¬ 
times ascend through the shrubs to a topmost twig “to take stock 
of the outside world and occasionally to pour forth songs," The 
Coorovv birds sang so frequently in this fashion during late July 
and August that it was possible to associate the behaviour with 
certain fixed localities—^in fact, most of this singing occurred in 
certain bushes. From the schoolroom Blue-and-white Wrens could 
be heard calling throughout the day, but strongest singing occurred 
before mid-day, and again towards dusk. 

The first night-calling was heard on July 31, and on the even¬ 
ing of August 3 at a first attempt I was able to stimulate a 
response from one of the bushes repeatedly used by the wrens 
for singing during the day. At this stage it was possible to detect 
three separate groups of birds, defined by singing, by roosting and 
as centres of considerable activity throughout the day. Pursuits 
in which three birds were usually engaged appeared to be marked 
by strong singing, often from “topmost twigs." Of the actual move¬ 
ments of individuals between these groups I could form no con¬ 
clusions, but the coloured bird was not seen beyond the area marked 
“B" after mid-August, when an unsuccessful experiment was made 
to “drive" him off. He repeatedly moved to right or left in the low 
scrub and circled back into his sector again. An indication of this 
“boundary" is given in the diagram. 

Conclusions formed from the general behaviour, I'oosting, and 
singing areas of the whole population of eight birds, were that 
there would be three nests, and these were found on September 27 
(A and B) and on October 12 (C). In no case was the nest found 
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either in a “roost bush," or a “singing bush,” but within three or 
four yards radius. 

Nest A was remarkably well concealed within a low pile of 
dead buslies cut for burning. It was not visible without removing 
some of the debris, and only the sudden flushing of the female 
revealed its presence. The young hatched on September 30 and 
left the nest on October 13. Three adults, one with a blackish bill 
and two with umber bills, were in attendance. 



Male Blue-and-white Wren in mature plumage (owner of territory 

B). 
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Nest B was also well concealed, being situate in the centre 
of a low, flowering acacia bush. The fully coloured male and a 
female were feeding young in the nest when this was found. Later, 
another bird in female plumage but with a blackish bill was 
observed to assist in feeding the two young. One of the eggs in 
tliis nest did not hatch. 

Nest C in a dead spiny acacia contained tiiree eggs on October 
12, and on October 19 one egg had hatched. On October 25 a very 
heavy thunderstorm occurred, and immediately after it had passed, 
an examination of the nest was made. There were then three 
young, and the nest appeared to be undamaged, but only one young 
bird was there on November 2 and it left the nest on the following 
day. Three adults were seen together at the nest on several occa¬ 
sions, two with dark brown bills and one with a much lighter bill. 

A list of nests, including two other groups C and D in other 
localities, is given. 




Aspect of 

No. of 


Nest 

Eggs 

entrance to nest 

young 

Height 

A 

3 

NW 

2 

12in. 

B 

3 

NW 

3 

Gin. 

C 

3 

N 

1 

12in. 

D 


N 

3 

18in. 

E 



3 


Males 

from nests 

A and C were both breeding 

in immature 

or “female 

“ plumage. 

The plumage of 

the throat 

and breast 


appeared to be slightly lighter and the bills darker, and the blue 
of the tail a little deeper. There were no signs of the bright blue 
of the mature male body plumage or of the silky white wings. 
F. Lawson Whitlock (in Mathews’ Birdfi of Australia) states that 
“males frequently breed in the brown plumage.” 

The skins of seven immature males were examined at the 
Western Australian Museum, Perth, in the hope that some charac¬ 
teristic dilTerenccs that would aid the field identification of young 
males, would be found. Bill colorations were indicated as follows: 
black, very dark brown, brown, and flesh pink. Three skins lacked 
the information. Many field observers familiar with Malurus con¬ 
sider the darker coloration of the bill to be a good indication of 
the male sex in birds of immature plumage. Three of the skins 
showed marked flecking of white over the breast and throat, but 
none of the birds observed in the Coorow district were in this 
intermediate stage. 

From the continued singing during November, it was expected 
that tlie birds would nest again, but although frequent examina¬ 
tions were made until my departure in late December, no signs 
of renewed breeding activity were found, and at that time the 
weather had become very warm and singing had abated. N. Fava- 
loro (The Emu, vol. 40), indicates that the birds observed by him 
were double-brooded and may possibly have nested a third time. 
New nests were commenced as soon as the young had left the old 
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ones. The Splendid Wren (M. splendejis) is certainly double- 
brooded in some localities. Lovely Wrens (M. ainabilitiJ raise more 
than one brood (S. R. White, The Emit, vol. 46), and the Superb 


Female Blue-aiul-wlute Wren (of nest C; this is the nest that 
survived tlie tluinderstorm). IS. R. White 

Wren (M. cyaneus) may raise as many as four broods in a season 
(Mrs. A. R. A. Clutcher, The Emu, vol. 43). It seems likely that 
single clutches occur in drier areas where there is little permanent 
water and the season is of short duration. 

Various forms of display have been observed in otlier members 
of the genus (W. H. Loaring, The Einu, vol. 48) and it seems 
probable that courtship and song arc closely associated with the 
jiolding of a nesting territory. When the nest is completed the 
female broods. Other birds of both sexes assist in feeding the 
young. Many observers consider these unmated birds are the young 
of a previous hatching. (J, D. Waterhouse, The Emu, vol. 39, on 
M. asuimilis; The Emu, vol. 39 on M. (tssimilis and M. cyaneus; 
and H. Webster, The Emu, vol. 47, on M. elegans). 

The apparent grouping, and plurality of males and females 
about the nesting area after the young have hatched or after 
brooding commences, raises the possibility of there being a common 
feeding territory. It is one of the interesting and distinctive fea¬ 
tures of Fairy Wrens, and our lack of knowledge concerning their 
whole life history illustrates the necessity for soundly organised 
observations based on banding with coloured rings. Unfortunately 
without this form of fixing the identity of individuals, conclusions 
are insecure. 
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BEFRIENDING A LITTLE WATTLE-BIRD 

By CYRIL C. SPORN, Government School, Gosnells 

“Freddie”, the Little Wattle-bird fAnthochaera chrysojHera): 
came to us a small and rather unlovely little creature on October 23, 
1947. The boy who gave it to us said that he had found the little 
bird lying in a bush, a few inches above water, where it had fallen 
from its nest which was some 10 to 15 feet above in a paper-bark 
tree. It was a nestling still in the downy stage, with pin feathers only 
just beginning to emerge. 

The little bird was very feeble, but my wife managed to open its 
bill and feed it a little raw meat, which apparently gave it new 
strength for the next morning it was able to open its beak itself and 
demand food. It was duly christened “Freddie” but later we had 
reason to believe it should have been “Freda” as it often played at 
“nest making” by gathering fluffy material here and there and 
arranging it in anything handy; my wife’s lap for instance, or in an 
old hat. 

During the next few weeks the house chores and garden suffered 
somewhat as all our spare time was taken up in finding ’hoppers 
for “Freddie” who seemed to be always hungry. Fortunately, the 
schoolchildren helped out by catching grasshoppers during their 
recess periods. Later her food was largely supplemented with milk 
and sugar or honey, fed to her from a spoon, which she took in 
typical honeyeater fashion with her long brush-tipped tongue. “Fred¬ 
die” grew apace and it was not long before she was standing up in 
her “nest”—an old dish, lined with soft rags—and trying out her 
wings. Wo taught her to fly by putting her on the branch of a gum 
sapling and calling to her from a little distance and soon “Freddie” 
was able to fly quite well. 

At this stage she very nearly came to gi'ief as a half tame 
butcher-bird vve have about the place spotted her one day and tried 
to catch her but fortunately, my wife happened to be on the spot and 
“Freddie” flew straight to her for protection and dived into her 
cupped hands with the butcher-bird's lieak snapping only inches 
behind her. 

On one occasion as 1 was walking along with “Freddie” perching 
on my finger, she cocked her eye skywards and, apparently seeing 
something, instantly swung forward and down and being suspended 
under my hand, thus shielding herself from whatever she had seen 
above. 

“Freddie” had full freedom and became well known all over Gos¬ 
nells. She visited most of the neighbours more or loss regularly 
within half a mile or more of our place and was made very welcome 
everywhere. Once she visited one of the local churches and delighted 
the preacher and the congregation by flitting from one lady's hat to 
another and testing for nectar any of those that were decorated 
with artificial flowers. There was further delight when “Freddie” 
settled on top of the organ and throwing her head up joined in 
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lustily in the singing. She often came to the school and visited the 
various classrooms, and frequently startled people walking to or 
from the railway station by dropping unexpectedly on their heads or 
shoulders from some nearby tree. 



One day, one of the neighbours said to us: "That little bird of 
yours says ‘Freddie’." So we listened for it and sure enough, during 
one of her early morning songs, picked out among her various notes 
something that sounded very like "Fweddie". Later, this become 
clearer and she made additions, and often while singing, would utter: 
"Come on Fweddie." "Fweddie boy! Fweddie Boy!” She also 
mimicked the soft warbling of a magpie. 

Strangely enough, although "Freddie" was amiability itself any¬ 
where away from our house, she became very pugnacious and in¬ 
tolerant to anyone, apart from ourselves who came to the house. She 
would register annoyance by a lowering of the head and a peculiar, 
rapid quivering of the wings and if prompt measures were not taken 
was liable to follow up with a claw attack on the person concerned. 
She made no attempt to peck with her beak. "Freddie" made it a 
practice to dive-bomb any stray cats she came across in the open 
and vigorously chased away most of the oth«r birds that came 
around our place. 
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In feeding we never saw her catch a grasshopper herself. She 
caught only insects on the wing. She was also very adept at exploring 
all nooks and crannies with her tongue. 

Round about February or March, 1948, “Freddie” began staying 
out till fairly late in the evening and sometimes showed a reluctance 
about coming in at all to her perch in the bathroom. Here it might 
be worth noting that these little birds leave no droppings under their 
perches at night. However all was well until May 6, the day before 
the school holidays. “Freddie” came off her perch and started her 
day with a very leisurely cleaning, followed by a very rapid, almost 
nervous kind of preening and then after giving her tail a quick shake 
would start off on her aerial evolutions. These usual morning exer¬ 
cises consisted of rapid point to point flying, twisting, dodging and 
turning, followed by a thorough grooming and preening of feathers. 
She had her usual spoonful of milk and honey, then went outside 
and after singing her greetings to the morning, departed her 
customary round of visits. 

This time she did not return. 


FROM FIELD AND STUDY 

Range of the Chestnut-tailed Thornhill (Acanthiza xiropygiaUs), 
- I found the Chestnut-tailed Thornhill frequent in forest areas 
and occasional on scrub plain at Bilbarin, near Corrigin, during 
1946, and I have recorded the species at Dulbelling, four miles 
west of Dangin. These observations suggest a slight extension of 
the range as given in Serventy and Whittell’s BinU of Western 
Aiistralia, which does not include “ . . . the South-west corner, 
south and west of Moora, Wongan Hills, Kellerberrin and Lake 
Grace.” 

^ERIC H. SEDGWICK, Leonora. 


Feeding of Red Wattle-birds.—A Red Wattle-bird (Antho- 
chaera caninculata) perching on an ovcrlianging eave of the house 
attracted my notice on October 24 last. Further observation dis¬ 
closed that the bird was stretching down to take a spider from 
its web hanging to the eave. After repeated efforts it managed 
to seize and swallow the spider. From there it flew to another 
cave and repeated the performance. On October 31, at Mandurah 
many wattle-birds were feeding on the nectar from the flowers of 
Banlcsia grandls which was in full bloom along the estuary. One 
parent bird was taking the nectar from the flower and a young 
bird perched on the branch too, was taking the nectar in turn 
from the mother's beak. 

—SYBIL ELLIOTT, Nedlands. 
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Marsh Terns on the NuIIabor Plain— With reference to the note 
by Mr. L. Glauert in the last issue (No. 7, p. 152) on the unusual 
occurrence of the Marsh Tern (Chlidoyiius hybrida) at Forrest 
in the NuIIabor Plain, I would like to place on record my observa¬ 
tion of the same species at Cook, further east on the plain, on 
January 29, 1947. Very heavy Hoods had waslied out the railway 
line in that vicinity a few days before and there was a very large 
expanse of water on either side of the line at Cook, on the edge 
of the township, and my train was the first or second to get 
through after the line had been repaired. A mishap to the train 
compelled it to wait at Cook for three hours and this enabled me 
to examine the bird life. There were about two or three Marsh 
Terns present and they liad black on the abdomen. Other birds 
present were sev’cral White-headed Stilts, a duck and Red-capped 
Dotterels. 


—M. J. SEYFORT. Claremont. 


A Record of the Scarlet-chested Parrot. -It will be of interest 
to ornithologists to place on record a recent observation of the 
Scarlet-chested Parrot (Neophema sjylendida) which according to 
Serventy and Whittell’s Handbook of the Birdti of Western Ait.s- 
tralia (1948) has not been reported in this State for many years. 

In October, 1948 Mr. Harry Eldridgc and I watched these birds 
on several occasions. Tiio locality was just olT the Lakewood Wood¬ 
line, not far from the Main Camp, about 100 miles south of Kal- 
goorlie and 32 miles from Norseman. The place is known as Roc's 
Dam and is shown on some survey maps just east of the central 
portion of Lake Cowan. It is a large granite outcrop surrounded 
by open forest of Dundas blackbutt, salmon gum and gimlet, with 
denser thickets of jam and gimlet. On the ridge itself there are 
a number of sheoaks. It was on one of those that we first observed 
two males and a female from a distance of about 10 feet. They 
remained quite still for a period of about five minutes and did 
not appear to be shy. It was the startling beauty of the male 
which first attracted us and we wore able from that distance to 
observe their markings minutely. On return to camp that evening 
we identified the bird from Cayley and also from Leach, and the 
Handbook description, since available to us, tallies almost exactly 
wilh our observation, except that I would not say that the back 
was bright green. It was definitely green and the green extended 
almost to the top of the head at the back, but it is the adjective 
“bright" at which I cavil. 

We saw these birds on a number of occasions after that, and 
on one visit in October saw one bird enter a hollow limb as if 
nesting. Unfortunately the tree was a dead one and therefore 
unsafe and the limb was right at the top, about forty feet up, 
so that we were unable to investigate. They remained in this 
locality for as long as we visited it, and may still be there, since 
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I have not been back, except for a brief visit, for a couple of 
months. 

-L. R. M. HUNTER, Government School, Main Camp, Lakewood. 


Two Umisiially Larjfo Glufches of lllue-billed Eggs.— 

As the Blue-billed Duck (Oxyura mistraUs} seldom lays a clutch 
of more than 5 or 6 eggs, it is interesting to report nests contain¬ 
ing 9 and 10 eggs respectively, at Butler’s Swamp, Claremont. 

The first nest, which contained 10 eggs, was found on October 
24, 1948. The nest was deep cup shape in form and was constructed 
entirely of reeds. It was attached to the reeds in about three feet 
of water. The nest was totally unlined with the exception of three 
breast feathers. The birds had constructed a canopy of reeds over 
the nest. 

Nine of the ten eggs were nest-stained and were a dirty-white 
colour, rough and not glossy. The non-stained egg, which had been 
just laid, was light blue in colour. One typical egg measured 67.7 
by 50 mm. During the day the birds had visited the nest several 
times and had rearranged the position of the eggs. Several limes 
I disturbed the duck on the nest, and the bird dived off and swam 
away under water. Unfortunately the nest did not last long, for two 
weeks later when I next visited the nest the eggs were smashed 
and the nest destroyed. 

The second nest was found on November 21, 1948. This con¬ 
tained nine eggs. However, of these nine eggs eight of them were 
Blue-billed Duck’s eggs and the ninth was that of another species. 
It was smaller in size (57 by 40 mm.), greasy and with a decided 
gloss and creamy in colour; it had evidently been laid by a Black 
Duck (Anas voecilorhyncha). On the next visit to the swamp it 
was found that the Black Duck’s egg and a Blue-billed Duck’s egg 
had been taken, probably by one of the many schoolboy egg col¬ 
lectors who visit the swamp. But on a third visit to this nest on 
November 25, I found that the Blue-billed Duck had laid another 
two eggs to make nine altogether. 

This nest was also unlined and like the other one it was con¬ 
structed entirely of reeds. It was built under a clump of over¬ 
hanging reeds and was very rough in structure. This nest was 
about 100 yards from the former nest and was possibly built by 
the same bird after its first nest was destroyed. 

Ten is the largest number of eggs recorded for the Blue-billed 
Duck, but the cases I have reported may quite well have been 
combination clutches, 

— M. J. SEYFORT, Claremont. 

CORRECTION 

In No. 6, September 13, 1948, p. 117, line 32, for “weeks” read 
“days.” 
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Fringillidae . 41 

Frogniouth, Tawny . 66, 15~2 

Fulmar . 7 

Fnlmarus glacialis, see 
Fulmar 

Galah . 21, 35, 66, 150 

Gannet, Australian . 71 

Gannet, European . 7 

Gnow . 146 

Goldfinch . 41 

Goose, Cape Barren . 146 

Goshawk, Australian . 35 

Grass-wren, Thick-billed ... 77 
Grebe, Hoary-headed ... 40, 60 

Grebe, Little . 108 

Ground-bird, see Quail-thrush 

Ground-wren, Shy . 35, 37 

Gull, Common . 7 

Gull, Herring . 99 

Gull, Lesser Black-backed ... 7, 
99 

Gull, Pacific . 71 

Gull, Silver.7, 9, 71, 73, 110 

Gull, Southern Black- 

backed . 6, 99 

Gymnovhina doraalis, see 
Magpie, Western 
Haematopus ostralegw), see 
Oyster-catcher, Pied 
Halcyon chlori\s, see King¬ 
fisher, Mangrove 
Halcyon sanctus, see King¬ 
fisher, Sacred 

HaliaeetxiH leucogaster, see 
Eagle, White-breasted Sea 
Haliastur indus, see Eagle, 
Red-backed Sea 
Hawk, Brown.35, 37, 38, 66 


Heron, Pacific . 84 

Heron, White-faced ... 35, 72, 77, 
84 

Hirundo rxu^tica, see Swal¬ 
low, European 

Honeyealer . 66 

Honeycater, Blue-faced . 66 

Honeyeater, Brown ... 35, 36, 49, 
55 

Honeyeater, Brown-headed 
35, 37, 39 

Honeyeater, Singing ... 34, 36, 
39, 55, 163 

Honeyeater, Spiny-cheeked... 37 

Honeyeater, Tawny-crowned 36 

Honeyeater, White-eared ... 35, 
37, 39 

Honeyeater, White-faced ... 37 
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Honeyeater, Yellow-plumed 
36, 40 

Hoopoe, European . 99 

Kakatoe roseicapillUf see 
Galah 

Kakatoe saiiguinea, see Cor¬ 


olla, Little 

Kestrel, Nankeen ... 15, 35, 38, 
56, 77, 78, 162 

Kingfisher, Mangrove . 56 

Kingfisher, Sacred . 56 

Kiltiwake . 7 

Koel . G6 

Kookaburra . .23, C6 


Lams arffentatnSj see Gull, 
Herring 

Lams caniis, see Gull, Common 
Larus dominicanus, sec Gull, 
Southern Black-backed 
Lams fuscus, see Gull, Lesser 
Black-backed 
Lams novae-hoUa7idkie, 
see Gull, Silver 


Lapwing 


75 

Lorikeet, 

Lillie . 

65 

Lorikeet, 

Musk . 

65 

Lorikeet, 

65 

Purple-crowned ... 

35, 

Macronectes gigantcus, see 


Petrel, 

Giant 



Magpie-lark . 14, 35, 66, 129 

Magpie. Western ... 14, 15, 21, 
35. 37. 39, 66 

Mallce-fowl . 146 

MaJums, sec Wren 

Mahirus amabiUs, see Wren, 
Lovely 

Mahirus asshnilis^ see Wren, 
Purple-backed 

Mahirus cgancus, see Wren, 
Superb 

Mahirus elegans, see Wren, 
Red-vvinged 

Mahirus splendenSj see Wren, 
Splendid 

Mahirus leucoiiotus, see 
Wren, Blue-and-white 


Martin, Fairy . 35 

Martin, Tree ... 35, 37, 38, 108, 

154 

Miner, Dusky 37, 39, 66, 129, 
163 

Miner, Noisy .. 65, 66 

Miner. Yellow-throated . 66 

Mistletoe-bird . 112 


Mutton-bird, sec Shear¬ 
water, Petrel 

Native-hen, Black-tailed ... 40 
Neophe7na splendida, see 
Parrot, Scarlet-chested 
Night Heron, Nankeen ... 84, 85 

Noddy, Common . 131 

Noddy, Lesser . 131 

Notophoyx pacifica^ see 
Heron, Pacific 


Nycticorax caledonicus, sec 
Night Heron, Nankeen 
Oceanites oceanicus, see 
Storm-petrel, Wilson’s 


Owl, Barn . 40 

Owl, Boobook . 40, 66 

Owl, Rufous . 66 

Owlet-nightjar . 40 

Oxyura australis, sec Duck, 
Blue-billed 

Oyster-catclicr .58 

Oyster-catcher, Pied . 55, 72 


Pachycephala Umioides, see 
Whistler, White-breasted 
Pachycephala uiclanura, see 
Whistler, Black-tailed 
Pachycephala pectoralis, see 
Whistler, Golden 
Pardaloto. Red-tipped 34, 37, 
39, 108 

Partridge, Grey . 76 

Parrot, Elegant .. 35, 37, 38, 
148 

Pari'ot, King . 48, 60 

Parrot, Mulga. 35, 37, 38. 39 

Parrot, Port Lincoln ... 35, 37, 
39, 129, 150 

Parrot, Red-capped, see King 
Parrot, Regent, see Smoker 
Parrot, Smoker ... 35, 37, 148, 


150 

Parrot, Scarlet-chested 148, 
172 

Pediunker . 9 

Pelican . 23, 65, 72 

Penguin, Fairy . 9 

Penguin, Jackass . 9 

Perdix pcrdix, see Partridge, 
Grey 

Petrel, Blue ... .J148 

Petrel, Giant . 6, 9 

Petrol, Great-winged . 97 

Petrel, Grey . 9 

Petrel, Schlegel's . 97 

Petrel, Soft-plumaged . 97 


Phaethon aethereus, see 
Tropic-bird, White-tailed 
Phaeth 07 \ rubricaudus, see 
Tropic-bird, Red-tailed 
Phalacrocorax fuscesceus, sec 
Cormorant, Black-faced 
Phalacrocorax varius, see 
Cormorant, Pied 
Phoebetria, see Albatross, 
Sooty 

Phoebetria fusca, sec Alba¬ 
tross, Sooty 

Pigeon, Domestic. 150 

Pipit, Australian 35, 36, 37, 

38, 39. 55 

Plover, Banded ... 35, 37, 38, 39 
Podargus strigoides, sec 
Frogmouth, Tawny 
PoephUa castanotis, see 
Finch, Chestnut-eared 
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pj'ion . 

pyocelliiTut aequinoctialis, 
gcc Capo Hen 

pyocellciria cinerea^ see Petrel, 

Grey 

PieTodroma tncerfa, see 
petrel, Schlegel’s 
pterodroma macroptera, see 
petrel, Great-winged 
pterodroma inolU^, see 
petrel, Soft-plumaged 

pulTi*^ . 

Piiffinii^ carneipes, see 
Shearwater, Fleshy-footed 
Puffintis gaviUj see Shear- 
vl^ater, Fluttering 
puffimis grtseus, see Shear¬ 
water, Sooty 

p.iffinn^ pad ficus, see Shear¬ 
water. Wedge-tailed 
piifjimis tenuirostris, see 
Shearwater, Short-tailed 
Piii^mrcicejih alus spurius, 
see Parrot, King 

Quail, Painted.76, 163 

Quail, Swamp 

Quail-tlirush, 

Quail-thrush, 

painhow-bird . 

paven . 35, 37, 39, 66, 

pjiipidiira leucophrys, see 
pantail. Black-and-white 
Rissa trkiactyla, sec Kitti- 
wakc 

Robin, Red-capped 34, 37, 

Scarlet . 

Southern Yellow 
Western Yellow . 


Chestnut 

Nullarbor 


76 
148 
. 76 
35 
163 


Robin 
Robin 
Robin 

Rook . 

Rosella, Western ... 35, 39, 

Sandpiper, Sharp-tailed . 

Sandpiper, Terek . 

Sandpiper, Wood . 

Scrub-bird, Noisy . 

Scrub-robin, Southern ... .35, 
Scrub-wren, White-browed ... 66 
Sericornis, see Scrub-wren 
Shearwater, Fleshy-footed... 131 

Shearwater, Fluttering . 97 

Shearwater, Short-tailed ... 131 

Shearwater, Sooty . 7, 98 

Shearwater, Wedge-tailed ... 44, 


39 

108 

66 

36 

75 

60 

86 

56 

86 

148 

36 


'71 

Shelduck, Chestnut-breasted 
40. 146, 163 

Shrike-thrush, Western ... 35, 
37, 108 

Silver-eye, Western . 45 

Silver-eye, Yellow . 54, 55 

Sittella, Black-capped . 35 

Skua, Richardson's (Para¬ 
sitic) . ^ 

Skua, Southern . 6, 9, 97 

Song-lark, Brown . 40 


Song-lark, Rufous . 15, 35 


Sparrow-hawk, Collared ... 78 
Sparrow-hawk, European ... 77 
Sphc7iiscus demersiis, see 
Penguin, Jackass 

Spinebill . 67 

Squeaker . 35 

Stercorai'ius t^^irasiticus, 
see Skua, Richardson’s 

Stilt, White-headed . 40 

Stipiturm, see Emu-wren 
StipiUa'us malachui'us, see 
Emu-wren, Southern 

Stone-curlew, Southern . 40 

Storm-petrel . 7 

Storm-petrel, White-bellied ... 98 
Storm-petrel, Wilson's ... 7, 98 

Swallow, European . 99 

Swallow, Welcome ... 14, 37, 39, 
126, 154 

Swan, Black . 40, 145 

Swan, Mute (White) . 60 

Swift, Fork-tailed . Ill 

Sula bassana, see Gannet, 
European 

Sula senator, see Gannet, 
Australian 


Synoicus australis, see Quail, 
Swamp 

Taeniojjygia castaiioti'-, see 
Finch, Chestnut-eared 

Teal, Grey . 35, 36, 40, 146 

Tern . 9 

Tern, Crested . 71, 73, 110 

Tern, Fairy . 72 

Tern, Marsh . 152, 172 

Tern, Sooty . 75 

Tern, White-winged Black ... 68 
Thornhill, Brown ... 35, 36, 108 
Thornhill, Chestnut-tailed ... 14, 
34 36 .39 171 

Thornhill, Yellow-tailed ... 35, 
38, 39, 151 

Tit, Long-tailed . 77, 112 

Triller, White-winged ... 15, 35, 
39 

Tringa glareola, sec Sand¬ 
piper, Wood 

Tropic-bird, Red-tailed . 7 

Tropic-bird, White-tailed ... 98 
Turnir varia, see Quail 
Painted 

Tyto, see Owl, Barn 
Upupa epops, see Hoopoe 
Uroaetus audax, see Eagle, 
Wedge-tailed 

Vanellus vanellus, see Lap¬ 
wing 

Wagtail, Willie, see Fantail, 
Black-and-white 

Warbler, Western . 35, 108 

Wattle-bird, Little . 169 

Wattle-bird, Red ... 35, 36, 37, 
66, 129, 163, 171 
Weebill, Brown ... 34, 37, 39, 112 
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Whistler, Black-tailed . 56 

Whistler, Gilbert . 148 

Whistler, Golden . 56 

Whistler, Rufous . 35 

Whistler, White-breasted ... 54 

Whiteface . 77 


Wood-swallow, Black-faced 
35, 36, 39, 111, 163 
Wood-swallow, Masked ... 35, 65, 
111 

Wood-swallow, White- 

breasted . 56 

Wood-swallow, White- 

browed . 65 

Wren, Banded, see Splendid 
Wren, Blue-and-white ... 36, 162 

Wren, Blue-breasted . 148 

Wren, Lovely . 168 

Wren, Splendid . 108, 168 

Wren, Superb . 168 

Xenus cineiecij see Sand¬ 
piper, Terek 

Zostero/jx mistralasiae, see 
Silver-eye, Western 
Zosterops /utea, see Silver- 
eye, Yellow 

REPTILES 

AyyiphxbohiruH adela'denHiH 157 
AmphibolUiUf< barbaUia ... 157 
Amvlf^bohiritf^ reticulaiua ... 157 

Bob-tail . 67 

Carpel Snake . 66 

Chelodina oblonga .. 23, 18, 53 

Chelodina stcind'ichneri . 53 

Dragon Lizard, Adelaide . 157 

Dragon Lizard, Bearded . 157 

Dragon Lizard, Netted . 157 

Moloch horridiis . 78 

Mountain Devil . 78 

Notechir, scutatus occldentalis 
1 

Skink . 23 

Tiger Snake . 66, 139 

Tortoise, Northern . 53 

Tortoise, Swamp . 23, 48, 53 

Trachysaunis rxigosufi . 67 

AMPHIBIANS 

Crinia georgkinus . 48 

Heleioporus albopitnctuinyi ... 48 

Hyla adelaidentiia . 48 

Hyla aiirea . 23 

Hyla cyclorhyncha .48, 53 

Hyla rubella . 53 

Liimnodynastes dorsalis . 48 

FISHES 

Acanthoperca gxdlxveri . 53 

Archer Fish . 53 

Anguilla hicolor . 53 

Bostockia poroza . 53 

Bream, Bony . 53 

Carassiops coyn^yresstis . 53 

Catfish . 56 

Cobbler, Freshwater . 53 


Ci'aterocephalns cunetceps ... 53 
Craterocephalus edelensis ... 53 

Edelia vittata . 53 

Eel . 53 

Elagatis bipinnulattis . 152 

EuchoiistopU\' kalolo . 56 

Eluvialosu . 53 

Galaxias occidentali's .53 

Galaxias truttaceus hesperius 
53 I 

Gainbusia afftnis .49, 108 

Geot)ia australiX^ . 53 

Glcssogobhts giuris . 53 

Glooi ogobius supposiius . 53 

Goby . 53 

Grunter . 53 

Gudgeon . 53 

Gudgeon, Blind . 53 

Hardyhead . 53 

Kingfish . 35 

Kishi'noella tonggol . 68, 69 

Lamprey, Wide-moutlied ... 53 
Lamprey, Narrow-mouthed 53 
Madigania unicolor ... 47, 53 

Melanotacnia nigrans . 52 

Mesoprhtes jenkinsx . 53 

Minnow, Native . 53 

Milycringa neritas . 53 

Mud-skippers . 56 

MugU dolmla . 46 

Mullet . 46 

Nannathevinu halsloni . 52 

iVannope/’ca^ see Edelia 
Neosilnrus brevidorsaUs ... 53 

Nightfish . 53 

Perea fluviatiUs . 108 

Perch, Chanda . 53 

Perch. English . 108 

Perch, Pigmy . 33 

Perch, Spangled . 47, 53 

Perchlet, King River . 52 

Pilchards . 71 

PiisHopsis leichhardti . 53 

Pristis clavuta . .53 

Runner . 155 

Salmon . 155 

Savdinojys neopilchardus ... 71 

Sawfish . 53 

Sawfish, Leichhardt’s . 53 

Sciaena antarctica . 85 

Sunfish, Freshwater . 52 

Tandanus hostocki . 53 

Thevapon unicolor . 47, 53 

Toxote^j chatarcus . 53 

Tuna . 48 

Yarra singnlaris . 53 

INSECTS 

Aemonotus magnns . 19 

Ant, Common Meat .129, 153 

■‘Ant-friend” Caterpillar ... 153 

Bardy . 90 

Beetles, Jewel . 9, 129 

Bull-ant . 155 

Gastiarina cincta . 12 
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Castiarma 7nagnetica . 129 

Chas7no2Jtera hiitti . 42 

Chcts77i02Hera supei'bu . 42 

Cissex^ . 10 

Cisseis JJrlwictata . 13 

Ci'sseis stigmata . 13 

Cvocisa albifrons . 45 

Crocisa ivaroonensis . 44 

. 13 

discoflava . 12 

Cuckoo Bees . 44 

Cyclotonia . 153 

Ethon . 13 

lridomyr7nex detectiis ... 129, 153 

Lace-wing . 19 

Laco-vving, Spoon-winged ... 42 

“Leather-jackets” . 44 

Melobasis lathami . 12 

“Mud-eyes” . 108 

My7'77wcia vindex . 155 

Eeocui'k^ . 13 

Stigmodera caiicellata . 11 

Stig'^^odei'a 7nag7xetica . 129 

The'tnogxiatha gloriosa . 11 

CRUSTACEANS 

Aniphipoda . 108 

Cex'ioda^^lmia . 108 

Chaeraps . 23, 53 

Chaera2)s preissi . 48 

Chaerajjs qiihiquecarmatxis 
86, 108 

Copepoda . 108, 111 

Crab . 56 

Daphnia thomsoni . 53, 111 

Jilgie . 23, 86, 108 

Ostracoda . 108, 111 

paliwvioxietes axistralis . 53 

OTHER INVERTEBRATES 

Coxiella . 53 

E^iUydatia ixmltijormis . 53 

LorUella . 53 

Missulexia hoggi . 132 

Siphonophore . 7 

Spider, Trap-door . 132 

Sponge, Fresh-water . o3 

Velella . 7 

Wei tralunio . 53 

PLANTS 

Acacia ... 27, 34, 36, 90, 91, 92, 
93, 94, 95, 96, 113 

Acacia HuegelWl . 108 

Acacia lyco2)odifolia . 90 

Acacia xiervosa . 108 

Acacia jndchcUa . 108, 113 

Acacia U'achycarpa . 96 

Acacia translnceyis . 90 

Acacia tumida . 96 

Actinostrobus acinninatus ... 4 

Adexianthos barbiget'a . 108 

Adexiaxithos cuneata . 1, 6 

Adrkma Hookeri . 93 

Mi'iia t07ne7itosa . 95 

Agoxiis . 113 


Agoyiis flexiiosa . 11 

Ayyiaraxiihus . 95 

Ayii'gozantlms . 118 

Anigozayithus MaxiglesU ... 67 

Anigozayiihtis rit/a . 114 

An///.ocerci.s . 118 

Apiuyn a7iti''corbuticu77i ... 113 

Aphiyyi jyrostratuyn . 113 

Arachxte veidicillaia ... 91, 92 

Arbutus Meyiziesii . 153 

Aristida . 89, 90, 92 

Aristida arenaria . 90 

Aristida Browyiiaxia . 90 

Arthi'ocneynum . 89, 90 

Asterolasia phebalioides ... 2, 4 

Avicemii'a ynarina ... . 53 

Baecka camjAiOi'osma . 108 

Baxiki ia . 36, 67, 113, 118, 138 

Bayiksia cayidolleana . 2 

Bayiksia elegaxis . 5 

Baxiksia Mcusjns . 4 

. 89 

Bassi'a bicox'nis .. 90 

Bhincoa canescens . 3, 4 

Boerhaavia diffusa . 95 

Boletus poly^xoroides . 143 

Brachyachne jyrostrata . 90 

Bruguiera conjugata . 54 

Bxirtonia . 92 

Calcolaria . 113 

Caladenia . 36 

Calandrinia . 90 

Carpohrotus edule . 62 

Cassia . 91, 92 

Cassytha . 36 

Cejihalotis follicularii . 118 

Ceriops Tagal . 54 

Chaynaelaucium tmcinatum ... 5 

Characeae . 108 

Chloris . 92 

Chorizeyna ili'cifoUum . 114 

Chrysopogon . 92 

Clemat:£issus ayigxistissiyyia ... 5 

Cleoyue tetrandra . 93 

Cleoyne viscosa . 95 

Ci'otalaria Cyiyim^ighamii ... 92 
Cn/ptosteynma caleyidulaceuyn 
62 

Dayyipiera . 93 

Day'wbiia . 1 

Dartviyiia sayiguiuea . 4 

Day'tobiia speciosa . 4 

Daviesia e^nphylla . ... 4 

Dicho^yogoyi sirictus . 108 

Dolichayidroyie hetey'ophylla 95 

Donoyiaea hieqyiifolia . 152 

Drosera . 36 

Dryayulra floribunda . 113 

Dryandra yiivca . 67 

Drytnidra Shuttleworthiayia 4 

Ehrharia . 62 

Eyuex australis . 62 

Epacridaceae . 36 

Eragrostis . 90 

Ey'emaea beaufoy'tioides . 2 
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Eremaea violacea . 2 

Eriachne ... .. 90 

Erxacline aristidea . 92 

Eriostemon spxcatiis . 116 

Eryihrocephaloeum 

Laboiicherii .. .. 95, 96 

Eucalyptus . ..■ 95, 96 

Eucalyptus calophylla ... 109, 

113, 138 

Eucalyptus camaldulensxs ... 92, 
94, 95 

Eucalyptus (mallees) .. 34, 36, 
38, 87, 138 

Eucalyptw. marginata . 18 

Eucalyptus ohliqua . 113 

Eucalyptus odontocarpa ... 90 

Eucalyptus redunca ... 18, 34, 

38, 109 

Eucalyptus rudis . 5, 85, 110 

Eucalyptus tetragona ... 1, 6 

Eucalyptus torquata . 25 

Eucalyptus salubris . 34 

Euphorbia . 95 

Evolvuhis alsinoides . 95 

Flavaria uustralasica . 92 

Go^yipholobhnn, sp. nov.2 

Grevilllea . 2, 36, 93 

Grevillea eriostachya . 90 

Gy'avillea refracta . 95 

Grevillea Wi'ckhami ... 91, 95, 96 

Haemodoruvi . 118 

Hakea . 36, 76, 138 

Hakea bipinnatifidu .108 

Hakea Cunninghamii . 108 

Hakea flabellifolia . 4 

Hakea megalosperma . 4 

Hakea neurophlla . 4 

Hakea pra':trata . 108 

Hakea undulaia . 108 

Hakea a;an'a . 108 

Halgania ... .. 90, 95 

Harde^ibergxa comptoniana 6'^ 
Helichrysum bracteatum 

var. albidum . 5 

Heliotropiuvx . 95 

H'^bertia . 36 

Hibiscus Drummondii . 5 

Homeria . 37 

Hovea chorize7nifolia . 108 

Hypocalyrnma . 2 

Ichnajithus australi'ensis ... 90 

Iseilevia . 90 

Isopogon trxdens . 2, 5 

Juncus pallidus . 108, 109 

Kingia australis .21, 118 

Kochia . 89, 90 

LepMosperma longitudiuale 


110 

Leptocarpus coangustatus 
108, 110 

Leptoceras . 27 

Leschenaultia biloba . 108 

Leschenaultia hirsuta . 2 

Leucopogon oxycedrus . 108 

Leucopogon plurmiliflorus ... 4 
Lobelia anceps .108 


Lotus australis . 92 

Maci'opidia fuliginosa . 2 

Macrozaviia Reidlei . G1 

Malvastriun sjncatum . 92 

Melalexica . 91, 96 

Melaleuca lasktndra . 93 

Melaleuca leucadeyidron . 33 

Melalexica parviflora .85, 110 

Myoporurn Msxdare . 130 

Myrtus . 113 

Neivcastlia cladotricha . 95 

Nuytsia floribunda ... 25, 118, 151 

Oleax'ia paucidentata . 108 

Owenia reticulata . 95 

Oxalis . 32, 87 

Panicoideae . 41 

Payiicuyn yniliaceum . 41 

Paterconki . 12 

Phalaxis canaricnsis . 41 

Phymatocarpus . 1 

Pileanthus filifolms . 5 

Piynelea . 118 

Pinus 2 ^iuaster . 133 

Plagiosetum refracturn ... 90, 92 

Plectrachyie . 90 

Plectrachre Schmzii . 93 

Podolepis . 89 

Polycaipaea . 95 

Pooideae . 41 

Potaniogeton tricarinata ... 108 

Pronaya elegans . 108 

Psoraiea pinnata . 63 

RMzophora mucronota . 54 

Romulea rosea . 62 

tantalum acuminatum ... 34, 36, 
44 

Bcaevola yiitida . 95 

Scaevola parvifolia . 93 

Schinus molle . 14 

Sebasiiana chaynelaea . 95 

Solanum . 90, 95 

Solanum diversiflorum . 95 

Sollya . 118 

Siiorobolus . 89 

Stackhoxu.ia qnxhescens . 116 

Stylidium . 36 

Siylidium cx'ossoceqdialum ... 4 

Tem^detonia aculeata . 92 

Tephrosia . 92 

Tephrosia uniovulata . 93 

Trichinium . 95 

Trifoliuyn sxibterrayieum ... 63 

Triodia . 90, 95 

Triodia pungejis . 96 

Typha angusUfolia . 108, 110 

Verticordia . 29, 34 

Verticordia gx'andis . 5 

Verticordia oculata . 5 

Xanihorrhoea . 36 

Xanihorrhoea gracilis . 20 

Xanihorrhoea preissi ... 21, 84, 
113, 154 

Xanthosia peltigera . 108 

Xanthosia rotundifolia . 4 

Xanthosia sp. nov. 2, 4 
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NOTES ON THE NATURAL HISTORY OF THE PIGMY 

PERCH 

(Narmorerca vittata) 

By BRUCE SHIPWAY, South Perth. 
INTRODUCTION 

As far as the writer is aware, knowledge of the natural history 
of any of the fresh-water fishes of the South-west of Western 
Australia is a virtual blank and this article on the Pigmy Perch 
(Nannoperca vittata, Casticnau, 1873) is one of a series in which 
it is hoped to record the results of several years intermittent 
investigations on the subject. 

Though the fishes of the South-west—the Vlaminghian fluvi- 
faunula of G. P. Whitley (1947) present some resemblance to 
those of south-eastern Australia (i.e. the same author’s Lessonian 
fluvifaunula), by reason of climatic factors and geographical isola¬ 
tion, profound differences have developed and two of our genera, 
Bor.tockia and 'Nannatlierina, occur nowhere else. 

All the fishes native to this area arc of small size, but never¬ 
theless play their part in biological control of insect and other 
pests, whilst also, recent examination of stomachs of introduced 
Rainbow Trout from the waters near Roleystone and Pemberton 
has shown the Pigmy Perch to be a not inconsiderable item of 
its food. 

Considerable confusion exists with regard to the taxonomy 
of the genus Nannoperca (Gunther. 1861) and of the present species, 
due to inexplicable errors in the original descriptions, and I hope 
later to submit a paper dealing with this matter. For the time 
being, however, I am accepting McCulloch’s (1929) classification 
as (he most recent catalogue of all known Australian fishes. 

The fish has been illustrated by the late A. R. McCulloch 
(1912) but his figure shows an error in the length of the anal 
spines. An examination of the original drawing, kindly loaned 
by the Australian Museum, Sydney, showed the fault to have been 
caused by the block-maker or printer, the drawing being correct. 
As the length of the anal spines is used in a key to the species by 
Ogilby (1899) the fish is here re-figured from a living female 
(Fig. 1), McCulloch’s figure being that of a male. 


a 





o 
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F^g*. 1—Pigmy Perch (Nannoperca vittata); female specimen. 




DISTRIBUTION AND HABITAT 


The Pigmy Perch inhabits the coastal streams and swamps 
in the area shown shaded in Ihe accompanying map (Fig, 2), the 
northern boundary being the Moore River and the south-eastern 
the Phillips River. The Western Australian Museum has specimens 
from the majority of streams in this area, and I am indebted to 
Dr. D. L. Serventy for the use of his field notes wherein ho 
recorded the fish’s occurrence in a number of small swamps and 
lakes in the vicinity of Perth. I have been unable to find the fish 
in the Hill River, the next northern-most stream from the Moore 
River, or in Jerdacuttup Creek, oast of the Phillips River, and 
would welcome any reports from places beyond the limits I have 
indicated. 


The fish are able to tolerate some rise in salinity and live, 
for instance, in the highly saline parts of the Avon River at Nor- 
tham in the summer months. In the Swan River system I have 



collected specimens as far downstream as Guildford (after the 
onset of the winter rains). In Bull’s Creek they are found as far 
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as its mouth into the Canning River. There is considerable toler¬ 
ance to temperature lluctuations. I have found the fish in natural 
waters where the temperature was as low as 35° F. (mid-winter, 
with ice forming on the edge of the water) and under temperature 
conditions as high as 90° F. 

HABITS 

Although only slightly gregarious in habit, the adults may be 
found in small schools of up to ten individuals swimming near the 
bottom of the stream or pond searching for their food, which 
consists mainly of caddis-fly larvae (Trichoptera). They will, how¬ 
ever, occasionally make a quick dart to the surface to snap up 
any flying insect that has been unfortunate enough to fall into 
the water. The fry keep to tlie edges of the pools or streams and 
appear to prefer feeding along fairly steep banks. They arc of a 
solitary nature and I have not yet seen them even in pairs. 

The largest specimens examined have reached a total length 
(tip of the snout to the end of the rounded caudal fm) of 70 mm. 
(= 2ii* in.), the average size being 65 mm. (= 2h in.) at throe 
years. My previous observatiens, including aquaria studies, show 
that the species attains a length of 35.0-46.5 mm. at one year, 
53.7-57.5 mm. at two years and 60-65 mm. at three years. Scale 
samples indicate a maximum life span of five years. 

Specimens taken from the Perth area were found to be 
infested with parasitic nematodes lodged in the abdominal cavity. 
Professor T. Harvey Johnston, of the University of Adelaide, 
identified these for me as the larval stage of Eustrongylides 
gadopsis, the adult of which is believed to be carried by cormor¬ 
ants. 

COLOUR 

When seen in the water the fish appears to have dark brown 
lateral bands on a light background. On close examination the 
bands are found to be broken and the background a pale lemon 
colour on the area above the median lino, grading to a pearly 
white on the v^entral surfaces. During the breeding season the 
females, which are slightly larger than the males, develop a pale 
bluish tinge on their sides above the median line, retaining the 
pearly sheen below. In the males in their nuptial colouring the 
fins, with the exception of the pectorals which remain transparent, 
become almost black with a narrow clear border at their attached 
ends; the banded effect is more pronounced, and the sides assume 
a vivid orange. Sex may be determined at all times in the adult 
fish by the darker fins of the male. 

SPAWNING STUDIES IN AQUARIA 
Methods and Preliminary Observations 

Early efforts to induce the fish to breed in a glass-sided 
aquarium were unsuccessful, the fish retreating to a corner and 
sulking, so when specimens were obtained early in 1946 from the 
lower Canning River they were placed in a circular 150-gallon 
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pond 18 inches deep. The pond was thickly planted with aquatic 
plants, Vallisneria and Elodea, and strewn with rocks and other 
inducements, as at this stage it was not known in what manner 
the eggs were deposited. From past experience of most Ashes 
it was found that no reliance could be placed upon the habits of 
other species, even of the same genus, to predict spawning 
behaviour! 

The fish in the pond were fed with a variety of live foods, 
including Daphnia thomsoni, mosquito larvae, chopped earthworms, 
etc., giv'en at odd intervals. 

Dissection of ripe females showed that only small numbers 
of eggs (40-50) could be expected. The average number of eggs 
in each ovary was found to be 20, ranging from 7 to 25, the 
numbers varying with the length of tlie fish. It was known, from 
field observations, that the breeding season extended from July 
to January or even later if the food supply was plentiful. 

Although very young fish, 10-22 mm. in length, were seen in 
September 1946 in the Wooroloo Brook, no sign of any fry could 
be found in the pond until March 1947, when one, 10 mm. in 
length, was caught. 

I was absent during June and July and on my return in 
August found the fish had spawned, there being upwards of 50 
fry in the pond. Fifteen of these were caught (total lengths being 
3-10 mm.) and transferred, together with a pair of adults, to a 
50-gallon glass-sided aquarium, 3 ft. x 18 in. x 18 in. deep 

Ditficulty was experienced in persuading them to accept dried 
food, so some young Barbus conchojiius were introduced into the 
same tank and the Perch rapidly learnt from them to take this 
strange food. By the end of the year they had attained a total 
length of 20-25 mm. and had become quite used to the glass tank. 
The adult pair lost their shyness as well. 

It was noted that the remainder of the fry in the pond had 
a similar growth rate. Their food consisted more of live insects 
etc., that bred in or fell into the pond. 

Early in 1948 some Minnows fGalaxias occidejiUilis), Atherines 
(C)Xttevocephalus edelaisis) and Gobies fGlossogobius suj^posHus) 
were also placed in the tank as these fishes, with a few others, 
inhabit the same waters, and I wished to determine their attitude 
to the eggs and fry of the Pigmy Perch. A small rockery was 
placed in the tank and the top of this planted with willow moss 
(Fo7iti7ialis). The bottom was covered with two inches of coarse 
sand and planted with Vallisneria, Aponogeton, Cryptocoryne and 
Anibulia, to form a fairly dense thicket. A small amount of Riccia 
was floated on the surface. 

Nuptial Display 

At the end of July it was noted the fish were commencing to 
assume their breeding colours so the contents of the tank were 
re-arranged. The Barbus conchonius were removed and only six 
Perch, six Atherines, six Minnows and three Gobies were retained. 
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The Perch comprised two three-year-old fish (a male and a 
female) and two male and two female fish one year old. The 
plants were left undisturbed as by this time they had all made 
;good growth. In the belief that it would speed up events so that 
they would occur during the period when I was able to watch the 
tank, the temperature was raised from 60-63^ to 68-70° F. 

An abundance of food, which consisted of Daphnia and Enchy- 
traeid worms, brought the males into their full courting colours 
and they were observed to be displaying to the females, erecting 
all their fins to the maximum and moving in small circles by a 
fairly rapid vibration of their bodies. This activity took place in 
the immediate vicinity and usually underneath, the females. 
The females, as is commonly the case in such displays, gave the 
impression of completely ignoring the males. 

Spawning 

The larger male became noticeably aggressive, chasing the 
smaller ones, and swimming around the central rockery appar- 



Fig. 3—Development of the Egg: A, egg at laying; 15, 24 hours old; 
C, 48 hours old; D, larva emerging at 60 hours; E, larva at hatching, 
62 hours after laying of egg. x 25. 
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cntly with a critical eye. This procedure was kept up for a few 
days until August 3, when the large male, backed up by the two 
smaller ones, drove the biggest female up to the surface at the 
back of the tank. After what could only be described as a few 
seconds scramble, one egg was seen slowly descending through 
the water. This took place at 10 a.m. The egg was caught in a 
dip-tube and found to be 1.2 mm. in diameter. It was demersal 
and for 15-30 minutes after extrusion was adhesive. At 10-15 
minute intervals the procedure was repeated, occasionally the 
fish entering the clump of Fontinalis and worming their way 
through. Spawning ceased at noon, after perhaps 8-10 eggs were 
laid. Further specimens of the eggs were collected and placed in 
a 4-inch Petri dish maintained at room temperature, 60-64° F. 

Next day the same events were repeated, all the males driv¬ 
ing one of the females and concentrating on her alone. The 
unoccupied females were seen to seize the eggs as they were dropped 
and eat them, even though the lank was kept well supplied with 
live Daphnia. One egg was extruded each time, rarely two, never 
more. In between the actual spawnings the larger male made 
valiant attempts to keep the other Perch away from the centre 
clump of Fontinalis. None of the males was seen to eat any of 
the eggs nor did any of the other species of fish in the tank. One 
egg was caught in the dip-tube, allowed to adhere half-way down, 
and the lube placed upright in the tank. The females soon noticed 
the egg and made I'epeated attempts to snap it up, making darts 
at the egg and glancing off the glass lube on each occasion. After 
about half an hour they evidently realised the futility of their 
efforts and made on further attempts. 

It was noted that the eggs were always extruded while the 
fish were at the surface of the water, and less than half were 
laid in the comparative safety of the Fontinalis. 

No further egg laying took place after a week of spawning, 
during which approximately 60 eggs were deposited by the older 
female and less than 20 by each of the younger ones. The actual 
egg-laying took place only between the hours of 10 a.m. and noon 
each day. 

Spawning of individual females appears to be resumed at 
6 to 8 week intervals, and, from previous observations, such 
spawning periods continue throughout the breeding season. Also 
from previous observations it was found that fishes of both sexes 
reached maturity at the end of their first year. 


Development ol lh(» Egg 

At extrusion the eggs were transparent with a slight yellowish 
protrusion from one side. A fairly large perivitclline space sepa¬ 
rated the yolk from the enclosing envelope, and numerous oil 
globules were present (Fig. 3, A). Twenty-four hours after extru¬ 
sion a change was noticeable in the eggs, slight pigmentation 
occurring (Fig. 3, B). At forty-eight hours the embryo had almost 
filled the envelope, the head and tail starting to appear (Fig. 3, C), 


7 


wrapped around the yolk sac. At sixty hours the tail burst throug 
the envelope (Fig. 3, D) and shortly after cast it off, and the laiva 
was free (Fig. 3, E). The time of hatching varied slightly from 62 to 
74 hours at a temperature of 60° to 64° F. A rise of 10 F. ma e 
no apparent difference. About 25% of the eggs jiroved infertile. 

Larval Dovelopniont 

The larvae on hatching were extremely primitive, for a perci- 
form, eyes being barely discernable but without any pigmentation, 
without a mouth; no vent, and only very lightly pigmented witi 
small melanophores. They were capable of quite rapid swimming 
and would make off if touched with any object. The heart, very 
light red in colour, boat 112 to 114 times per minute, and the 
course of the almost transpai'ent blood was easily traced along 
the notochord, returning on the ventral side around the oil globules 
to the heart. The diameter of the eggs varied from 1.1 to 1.2 mm. 
and the total length of the newly hatched larvae was from 3.0-3.2 
mm. At one day old the average length of the larvae was 3.6 nun. 
and the several oil globules had fused into one, the eyes becoming 
more apparent but were still without pigmentation until the larvae 



Fig. 4—Larva at *2 weeks, x 15. 


were three days old. At this age the swim bladder commenced to 
make its appearance. Five days after hatching the mouth became 
visible, ventrally situated immediately under the eye. At one week 
old the larvae had reached a length of 5 mm. the mouth opened, 
respiration at the rate of 35 to 36 limes per minute commenced, 
and the little fish swam in an upright position when touched. At 
two weeks, when the larvae had reached a total length of 6.4 mm. 
pigmentation was fairly pronounced, the pectorals were seen to be 
formed and moving rapidly, the yolk sac had been absorbed, and 
they were now entering the post-larval stage (Fig. 4). 

At this date larvae were discovered in the control pond. Exam¬ 
ination showed these to be of the same stage of development as the 



Fig. 5—Fry 1 month old. x 4. 
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ones under observation in the aquarium so that the artificial rise 
in temperature in the tank could have been of no significance. 

At the age of one month the fish, which had attained a 
length of 24.7 mm., commenced to develop visible scales and began 
to assume the colour pattern of the adults. The rays and spines 
were appearing in the fins and the position of the swim bladder 
was visible as a translucent patch on the side of the fish near the 
pectoral fins (Fig. 5). From this stage onwards they resembled the 
adults in appearance and behaviour. 

SUMMARY 

The Pigmy Perch (Nannoperca vittata) inhabits coastal streams 
and marshes in south-western Australia in the area bounded on the 
north by the Moore River and on the east by the Phillips River, 
It occurs in fresh and brackish waters amongst stones and other 
debris with a preference for clear water. It is entirely carnivorous, 
feeding on insects, mainly caddis-fly larvae (Trichoptera). The fish 
is of peaceful disposition and swims in leisurely manner near the 
bottom. It is hardy and suitable as an aquarium species. It with¬ 
stands a temperature range of 35°-90° F. 

The size and growth rate is as follows:—1 year, 35.0-46.5 mm. 
(= 11 in.) in total length; 2 years, 53.7-57.5 mm. (= in.); 

3 years, 63 mm. (= 2s in.); 4-5 years, 70 mm. (= 3in.). 

Sexual characteristics: The fins, except the pectorals, are 
darker in the male, becoming almost black in the breeding season 
when the male also has orange sides. 

The eggs are 1.1 to 1.2 mm. in diameter, demersal and adhesive. 
They are deposited at the surface in ones and twos each morning 
until 20-50 have been laid over a period of 5-7 days. Spawning 
continues at 6-8 week intervals from July to February. Hatching 
occurs after 60-72 hours at 60°-70° F. The larval stage takes 2-3 
weeks. The fish mature at 1 year. 
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OBSERVATIONS ON THE NESTING BEHAVIOUR OF 
THE RUFOUS V^HISTLER 

By Mrs. RICA ERICKSON, Bolgart. 

Last Christmas morning (1948) I watched a Rufous Whistler 
(Pachycephala ritfiventris) in a jam tree thicket where he lived. 
His white throat swelled in a burst of song ending on the familiar 
“joy joy joy." Then he called "ee-chong ee-chong." In his next 
burst of song the preliminary notes seemed to come from two 
birds. Then I saw within a few yards of each other, both with 
throats swelling, the Whistler and his mate indulging in a short 
conversation piece (reminiscent of two Mudlarks) which he closed 
with lengthy brilliant trilling. Hers was but a minor part and not 
much sustained. She sang "sweet, sweet" to his "sweet sweet” 
and called "chong" gently in answer to his ringing "ee chong." 
They interspersed their similar calls of "jip jip." But she didn’t 
sing the long purring trill nor the "joy joy” notes. 

The Handbook (Serventy and Whittcll, p. 256) says "it is he 
alone who sings," So that afternoon I returned to watch and 
listen. The male always dominated the performance, but she was 
not silent. Then I saw him fly to a jam tree and (after hopping 
from twig to twig) sit on a nest scarcely two feet beneath the leafy 
roof top of a jam tree less than 30 feet high. The nest was made 
apparently of fine grasses and fibres. The weaving was very open 
spaced and seemed too fragile. But the walls were built for venti¬ 
lation and were well suited for summer nesting. 

During the afternoon both birds sat on the nest for short 
intervals. They were more often off the nest than on. He was more 
assiduous than she, generally arriving on the nest soon after she 
vacated it. She dallied abroad long after he left it. But it was the 
hen who was sitting at dusk. At that height I couldn’t decide 
whether one or two eggs were to be seen through the gaps in the 
nest. 

The brilliant displays of whistling were most obvious in the 
early morning. They were the first bird songs, anticipating oven 
the Kookaburras. During the day the songs were full of joyous 
abandon. 

On New Year’s Day one egg was hatched out. That was known 
by the occasional feeble movements of the tiny naked wings as 
seen through the floor of the nest. In two days the baby had grown 
noticeably and by January 5 I was fairly sure there were two 
chicks growing swiftly. The parents fed the babies alternately 
and he brooded for longer periods over them than she did. He was 
the bolder bird throughout the whole period of observation. At 
this time I noted again that both birds sang, answering each other 
like a conversation chorus. Also both gave little songs from 
between closed beaks before approaching the nest with food for 
the young. While the female with a beakful of food for the babies 
was waiting for the male to depart from the nest her low melody 
seemed to say: "Do be in a hurry, Joe." From many chains away 
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both parents always called “sweet sweet” or “cheep cheep,” as they 
approached with food. After leaving the nest the female would 
always porch awhile and call a plaintive “chong chong chong”— 
as though calling her mate. At other times she seemed to sing 
“I will be quick, pretty Dick” or a ringing “jip, jip,” which is a 
somewhat different call from the rounder notes of “cheep cheep 
cheep.” 

By January 7 one baby was big enough to thrust its head and 
outstretched neck over the edge of the nest. They were silent as 
yet and it was only on January 9 that a faint “cheeping” could 
be heard from them as they jostled and gaped for food. Up till 
this time both adult birds sang freely. 

I didn’t visit the nest again until January 15. Then a tailless, 
partly feathered baby was seen perched silently on the edge of the 
nest. As it grew hungry it voiced the ghost of a “cheep,” a faint 
but musical and round copy of its pai'ents’ call. It repeated this 
steadily every two seconds for a minute or two. (The parents’ 
answering “cheep” was loud and piercing by contrast.) Soon a 
similar faint call sounded from a jam tree more than a chain 
away, a call pitched about two notes higher. There I found the 
tailless, elder baby. It had travelled through three trees and 
bridged a gap of 6 feet. The two babies then conducted a monoton¬ 
ous conversation on two notes—“dob, me, doh, mo, doh, mo,” a 
note every second, the bird on the nest singing “doh.” At intervals 
one would whisper “swee chip.” Throughout that afternoon the 
female fed the older baby only. The male tended the nestling 
exclusively. 

All that day I listened in vain for the usual vocal display by 
the parents. But both would call only, “cheep, cheep; cheep, cheep, 
cheep.” And the babies learnt to answer faintly. 

On the next day I could find neither female nor her chick, 
not a sound from either though I searched more than an acre. 
The nest, too, was empty; but I found the male foraging among 
the tree tops in the usual feeding area. He, too, was silent and 
I had to watch assiduously before I found where he was feeding 
the younger baby. My ears had not detected its faint “cheep, 
cheep,” though I was only a chain away. It, too, though tailless 
and nervous had bridged a space of 6 feet or so and was many 
trees away from the nest. But it had grown apace and promised 
to grow faster for the parent stuffed down its neck two inches 
of a stick insect’s abdomen. 

The young Whistlers left the nest on their fifteenth day 
(January 15) and until mid-February it was very difficult to find 
any of the birds. The male whistled so rarely the brief notes 
scarcely guided mo to him. The female was almost silent. The 
easiest method of locating them was to listen for the faint “cheep, 
cheep” that the young birds repeated in their “doh-me” style. The 
birds had forsaken the jam tree thicket. It had been excellent 
shelter for a nursery and a safe place in which nestlings may 
learn to fly but it was not a good larder. So when their tail 
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feathers grew and the young birds were proficient on the wing 
they all kept to the tops of wandoo trees and were particularly 
hard to see, especially if they remained silent and still. One guide 
I learnt too slowly to accept was the presence of a Red-capped 
Robin and his family. Very often after easily sighting these birds 
at a convenient eye level the Whistlers could be found high in 
the foliage above them. (Later when Whistlers were singhig their 
territorial challenges it was amusing to see Red-caps fighting 
nearby.) 

The male Rufous Whistler, although strikingly coloured with 
his white throat, black neck band and rufous abdomen, Is perfectly 
camouflaged when high in a wandoo tree. An observer looking 
upwards sees a pattern of white patches of light and black 
shadowed twigs against reddish bark. Enemies from above would 
bo as readily deceived by the inconspicuous grey back. The female 
and young birds arc oven harder to detect. The ditTcrenco between 
these is noticeable. The female is more robust than the young and 
her lightly streaked throat and faintly rufous abdomen are sulfi- 
ciontly different from their strongly streaked grey underparts. 
She is far shyer and generally is to be seen only while attending 
to the young birds. In flying away from me she consistently puts 
a tree between us and so I lose her. The young birds were unafraid 
like the male. By the end of February their calls had grown 
stronger and though foraging efficiently for themselves I saw each 
begging for food with gaping mouth and fluttering wings. Both 
parents fed the young but seemed to care for a particular baby 
each. 

During this comparatively silent period the male’s calls were 
''jip,” '‘ee-jip” and "swt chrry jp.” The female called less and less 
often before feeding the babies and was heard to whisper “swee 
cherry” only once. The young birds’ call had grown stronger and 
more persistent so that it was becoming easier to find them. 

They caught a variety of insects and grubs but were specially 
proficient in picking from the foliage what is probably the ant 
lion lacewing (the funnel traps of the ant lion larvae thickly 
dot the ground beneath the wandoo). These insects gave llic birds 
the problem of breaking off the long wings or arranging them 
suitably for swallowing. Often in this process the insect was dropped 
and retrieved in a flash. 

During March the l)irds were to bo seen most often in a family 
group at midday foraging in a belt of wandoo timber that stretched 
between our house and their nesting area. When the young birds 
were about ton weeks old the male parent began whistling more 
frequently. One midday, hearing an unaccustomed lengthy whistling 
of the notes ”ee-jip” and ”swt chrry jp” I found him following 
his mate closely wherever she flew. She led him from tree to tree 
until finally they joined the young birds and fed them high among 
the brandies. Once during this episode she sang "sweet, sweet.” 
She was quite silent during the next ten weeks. 

At this lime, too, I first noticed the activities of other Rufous 
Whistlers about the nest area. On March 2, early in the morning, 
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the male’s “svvt chrry jp” songs were answered by a bird in the 
limber along the creek. This distant duelling by song was repeated 
for several days. 

On March 8, a bright still morning, while I was intent on 
tracing the cheeping “doh-me” calls of the young birds, a silent 
male landed with a flutter of wings in a jam tree near my head. 
At the same moment a few chains away, a male called imperi¬ 
ously “sw chrry sw chrry jp.” This latter bird then charged in swift 
pursuit of the fleeing silent male. The parent soon returned and 
the family resumed their feeding. They were unusually low in 
the branches of York gums and jam trees, and for the first time 
I saw a Whistler fly to the ground for food. The next day 
while the family were together the male parent exchanged the 
short bubbling notes of the “swt chrry jp” challenge with the 
unseen intruder. But on March 11 at midday the intruder was 
foraging with the family. The two males were whistling “swt chrry 
jp” but remained at peace. The intruder tried persistently to 
attach himself to the family party. 

At 7.30 the next morning the two adult males gave such a 
display of rage hard to imagine. They were a little south of the 
nesting area flying constantly between two wandoo saplings a 
couple of chains apart. They chattered and whistled defiance as 
they shuttled between the trees so ceaselessly it was hard to tell 
which was chaser and which was chased. They whistled “swt chrry 
jp” even on the wing. A Willy Wagtail nearby added his clamour 
of chattering (very like theirs) and a baby Whistler flew high in 
a dead tree to add his cheeping to the din. He grew so excited his 
call swelled almost to a full sized “jip.” After about fifteen minutes 
the rivals declared a truce. The parent flew a little towards the 
nest. The intruder withdrew a little to the south and all began 
to catch insects as though nothing had happened. 

Two days later while 1 was watching the male parent feeding 
his cliick I saw an intruder and his mate pass unobtrusively 
through the scene of the dispute towards the cast. The adult males 
exchanged calls but took no further notice of each other. At the 
same time I heard a male whistling further south and another 
to the west. Then for a fortnight of hot, windy weather there was 
neither siglit nor sound of the strangers. 

At eleven weeks of age one of the young birds had learnt to 
whistle “swee jip” with unpractised loudness. The male parent 
then shook himself free of his son’s begging by chasing the young¬ 
ster away. However he was still accepted at family gatherings 
and was allowed to roost in the nesting area. He was often heard 
in the timber to the east near the house. He learnt to whistle other 
notes and would stay in a dead tree of an evening to practise them 
on his way home. Sometimes the parent casually whistled nearby. 
Sometimes the young bird would sing only the one note again and 
again, ‘‘sue sue sue sue sweet.” But he gathered polish and sweet¬ 
ness daily. 

On March 22 during early mox’ning I watched him in the nest 
area as he ran through his repertoire. The male parent was preen- 
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ing himself near at hand and occasionally interpolated a note or 
two. The young bird sang the notes separately between catching 
insects, “jip,” “sue,” “swt” and “cherry.” Finally he capped the 
rehearsal with the whole challenging phrase, “sweet sue swt chrry 
jp." 

The first showers before winter seem to influence the birds 
towards aggressive display. Or is this the time the pairs of birds 
and their young reshuffle their territories and adjust boundaries 
to suit the changing population’s needs? At 9 a.m. on March 27 
following a showery night there was a din of whistlers in the 
jam tree thicket just north of the nest. The Whistler from the 
creek had advanced along a point of timber towards them. ?Ie was 
whistling excitedly but failed to fly across the stubble that inter¬ 
vened. There was a young cheeping Whistler, a female feeding 
another youngster and a second female flying with some males. 
I heard several males but stayed to watch two in particular. These 
slowly approached each other whistling the long bubbling “swt 
chrry swt chrry jp” song. Wlien within a few inches of each other 
the song slowed to a more liquid very melodious version of the 
same call. As they faced each other and sang thus together in 
competition they bowed and fanned up their tail feathers. For many 
minutes they continued moving from twig to twig and tree to tree, 
bowing and whistling the slow melody—“sweet joey cherry sweet 
joey sweet.” There was no violence and finally the intruder fol¬ 
lowed where his male had gone to the north-west. The rightful 
occupant of the territory moved a little towards the nest and began 
preening himself. The next two mornings I watched in vain for 
intruders and a repetition of this display. 

I was absent for a fortnight and on my return (mid-April) 
found the second pair of birds were firmly established in the 
thicket to the north of the nest. The two males kept at whistling 
distance and if one approached the boundary limit the other 
worked towards it too. If they met they gave a bowing display 
with the slower whistling. Both males were closely followed by 
their mates. When the now female strayed too far afield her mate 
called her—a summons she promptly obeyed. This new female 
was quite bold and easy to observe, but the first female remained 
as shy as over. 

The Whistler along the creek was also accompanied by a mate 
when he extended his excursions into the house timber. He sang 
his challenge to a male who claimed the timber south of the house. 

It was not till the early morning of April 25, when a heavy 
mist made everything wet that I saw the young birds in this month. 
At sunrise when the mist cleared away the Whistlers were 
unusually vocal. In the house timber the slender male intruder 
was whistling in competition with the young male. The latter’s 
plumage had grown rufous on the abdomen, the throat was streaked 
prominently as before, but where the black band will bo in the 
future ho had a wider dark grey plumage. Closely following him 
was the shy young female garbed as before. Having watched them 
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for ten minutes I hurried to the nest area where several birds 
were whistling the challenge song. 

There were two males and a female together in a York gum 
near where the past bowing display had been performed. All three 
birds were whistling. First, a short bubbling call was repeated 
several times—begun by a male and finished by the female. It 
was so neatly done that if I hadn’t found the observation con¬ 
firmed each time, if I hadn’t seen her attitude and swelling throat, 
I would have believed the male alone sang it. Then the three birds 
began a competitive whistling with beaks but a few inches distant 
from each other. This time the female’s song was definitely inde¬ 
pendent, a vigorous and virile challenge like the males’. There was 
no elaborate bowing as formerly though the bodies were tense 
and feathers extended. 

Having noted the young male’s plumage just prior to this 
as being still slightly different from a female’s I had no doubt 
of this Whistler's sex. When she became aware of me she more 
definitely identified herself as the shy original female, by hastily 
flying towards the nest, dodging behind a tree and hiding herself. 
The original male continued the challenging song with the in¬ 
truder who later left the tree and joined his mate who was nearby 
feeding and preening. These two then withdrew along a line of 
trees to the west. 


PHENOLOGY—A NEW FIELD FOR AUSTRALIAN 
NATURALISTS 

By J. GENTILLI, Nedlands. 

Anyone familiar with that triumphant awakening of nature 
that is the nordic spring can easily understand why springtime 
means so much to the British, the Germans, and above all the 
Scandinavians. The longer has Nature’s winter sleep lasted, the 
fuller and more overwhelming will the awakening be in spring. 
It is perhaps unusual to refer to music in scientific writing, but 
it should be mentioned here that the expression of springtime 
feelings and longings is perhaps most effectively embodied in 
Binding’s popular “Rustle of Spring”—a composition inspired by 
springtime in Norway. 

It was only to be expected that the first appearance of snow¬ 
drops or yellow crocus in the melting snow, the arrival of the 
swallows with the first sunny warmth, the first song of the cuckoo, 
should win the friendly interest of so many people. This interest 
did not wane with the development of scientific knowledge, and 
on the contrary took a new form, with accurate observing and 
recording—thus Phenology came into being. 

Phonological observations have been made for many years in 
several European countries, but especially in Germany and Britain. 
While recent phonological material from Germany has not been 
received as yet, the 1946-47 British phonological report—57th of a 
series—was issued in 1948. 
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It is a booklet of 32 pages, full of tables and diagrams. A brief 
survey of its contents will best describe the field of Phenology, 
The opening section deals with the year’s weather and climate, 
and the effects on wild life, such as the mortality among birds 
and the scarcity of moths and butterflies because of the intense 
winter cold. Accurate tables give the date of first 1947 flowering 
for 14 plant species in over 200 localities. Similar information is 
given for 15 additional plant species. The dates of total loss of 
leaves in 1946 and first loafing in 1947 arc given for fiv'e species 
of trees. The first record of frog spawn is entered for about 60 
localities. The dates of arrival of the swallow, the first songs of 
the cuckoo, nightingale, nightjar, and song thrush arc recorded 
for 1947 in two localities as part of a series of observations that 
goes back to 1736. The last autumn record and the first spring 
record arc given for seven bird species together with the date of 
the first spring song for four species, for over 200 localities. The 
diagrams repeat the same basic information in graphic form. 

The publication closes with tables of temperature, rainfall 
and sunshine for every week of the year and for every regional 
area, as collected and computed by the Meteorological Office. 

A comparatively late start may have some advantages in 
that the organization of the network is free from too much 
tradition, and use can be made of experience in other countries. 
An excellent example is offered by Spain, where the Servicio 
Meteorologico Nacional began phenological records in 1943. Year 
after year twin publications have been issued, a meteoro-pheno- 
logical calendar distributed to each observer at the beginning 
of the year, and a booklet of metcoro-phcnological records com¬ 
piled after the year’s work is ended. 

The meteoro-phcnological calendar for 1949 is a booklet of 
164 pages, which begins with a form to be filled in by the observer, 
with his name, address, postal address, height, aspect etc. of the 
locality where observations are made. There follow civil and 
astronomical calendars, with information on twilight, sunrise 
and sunset. 

Each observer receives forms and postcards specially printed 
to suit his requirements as phonological observer, and the use 
to be made of this material is clearly explained on the forms 
themselves and in the calendar, which could be taken as a model 
when it requires observers to: 1. Read all directions accurately 
before making any notes on forms, cards or calendar. 2. Mark the 
exact date when any particular fact took place, avoiding vague 
dates, “middle of the month,” “first week,” etc. 3. Return the 
annual forms and the cards, keeping the calendar. 4. Keep corre¬ 
spondence to a minimum. 5. Train somebody else as a substitute 
observer. 6. Pass all the material to the substitute observer when¬ 
ever unable to carry on the work for any reason or length of time. 
7. Should it be definitely impossible for an observer to continue 
his work, he should personally arrange for continuation of the 
work by someone else, so that there be no interruption in the 
records. 8. The development of plants must be followed daily and 
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entries should be made in the calendar for the dates of appearance 
of first leaves, first flowers, ripening of the fruit, fail of leaves, 
etc. These entries should then be copied on to the cards and the 
forms. The cards should be sent every month normally, and at 
any time in case of urgent matters. Observers should record the 
month and day of each development exactly for each plant listed. 
They should always rely on personal observations only. Should 
it be impossible to follow several species of plants at the same 
time, some should be selected, preferably always the same. 

The plants to be observed should be wild plants, except in 
the case of specified crops. They should grow normally in their 
normal habitats. Observations should rely on many individuals 
of the same species, because Phenology aims at recording the 
general conditions of development, disregarding accidental events. 
It is not a case of recording the appearance of the first flower 
on one individual plant alone; several plants of the same species 
should begin to flower before the fact were recorded. When plants 
are not common the fact should be mentioned. Healthy and well- 
established plants should be watched in preference to young or 
freshly-planted ones. In the case of cultivated plants, the same 
varieties should always be studied, and mention of them should 
be clearly made in the records. Observations should be limited 
to a radius of about 6 miles from the obseiwer’s home. First 
flowers should be noticed on several individual plants and their 
stamens or pistils should be visible before they are recorded. 
General flowering means that at least half the flowers have opened 
on each plant. As to fruits, they should be ripe on several indivi¬ 
dual plants, and some of them should be easily detached (if juicy) 
or should burst spontaneously (if dry). 

As to crops, observers should note the dates of seeding or 
planting, formation of the ear, harvesting, and also of the appear¬ 
ance of diseases, weeds, of losses through hail, frost, flood, drought, 
etc. 

There follows a list of 32 species of wild plants, 13 of crops, 
11 of fruit trees, four migrant birds to be ot)served arriving or 
departing, two birds to bo heard, two insects to bo first seen. 
Coloured plates of the plants listed are sent free to each observer. 
The calendar includes original maps with the flowering date of 
the almond tree, the dale of loss of leaves on the vine, the dates 
of arrival of the swallow and the stork, all for the year 1948. 
The various meteorological and climatological aspects of the work 
are described in the remainder of the calendar, with details as 
to the normal weather for each month, the weather for the previ¬ 
ous year, information for meteorological observers, etc. 

With suitable changes, many of the features of the meteoro- 
phenological calendar could be adopted by the Australian Metero- 
logical Service, when it will be able to begin phonological work. 
The free distribution of a useful calendar and of specially prepared 
forms and cards seems an almost necessary feature of a success¬ 
ful scheme. The last booklet of phenological records published 
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in Spain lists over 300 voluntary observers, giving full name and 
address of each one—and this number is the best proof of the 
success with which Phenology has met in that country. 

Australian naturalists do witness the awakening of Nature, 
not after its winter sleep, but after long seasonal droughts. The 
awakening is none the less spectacular, and the arrival of birds 
from nowhere and the sudden spread of a carpet of flowers are 
unique features of the Australian natural setting. However, there 
are no exact records of what takes place. 

A few examples may suffice. The Willy Wagtail has two 
distinct calls—a chirping sound which is often associated with 
driving invaders from its territory, and a proper song. The song 
is usually heard in winter, and is by many people thought to 
announce rain. Some ornithologists, however, think it is only con¬ 
nected with breeding activities. The following song observations 
were made by the writer in December 1948, in the Nedlands- 
Dalkeith area, and are here correlated with humidity data kindly 
supplied by the Climate Section of the Perth Weather Bureau:— 


Relative hum- Relative hum- 


Date 

Song idity 

9 a.m. 

Date 

Song idity 9 

a.m. 

Dec. 2 

— 

45 

Dec. 13 

isolated 

44 

3 

isolated 

50 

14 

isolated 

49 

4 

widespread 

58 

15 

isolated 

48 

5 

isolated 

57 

16 

widespread 

54 

6 

— 

44 

17 

isolated 

59 

7 

— 

29 

18 

isolated 

43 

8 

— 

48 

19 

isolated 

41 

9 

— 

44 

20 

— 

74 

10 

— 

44 

21 

isolated 

62 

11 

isolated 

62 

22 

— 

62 

12 

general 

69 

23 

widespread 

61 

The 

observations 

show that 

rainfall is 

not a factor in « 

detcr- 

mining the song, because no rain 

1 was recorded at the lime. 

They 


show that the singing may be confined to single birds or to several 
birds calling and answering, or may be extended to practically 
the whole bird population, as on December 12. There was no 
recorded song for a 5-day period from December 6 to December 10, 
when the relative humidity fell below 50 per cent, and reached an 
exceptional low of 29 per cent, on the 7. The most humid days 
corresponded to widespread singing, with some notable exceptions 
on December 20 and 22. Was it the observer’s fault? It is quite 
possible that, owing to various reasons, the observing may have 
been less accurate towards the end of the period in question. 
Also, there may have been no birds in the vicinity at the time. 
According to Sedgwick, there might be some breeding activity in 
December associated with the fourth clutch of eggs, but this is 
considered exceptional. Even so, why should the birds sing at 
selected times only? Thus the problem is not solved as yet — 
what makes the wagtail sing? Obviously a team of observers who 
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kept written records could solve the problem, tentatively at least, 
in about a year. 

Another “rain-bird” is the Pallid Cuckoo. It migrates south 
about May, and thus is often heard with the first rains. The 
writer's observations failed to disclose any correlation between 
Pallid Cuckoo song and rainfall, but a much more vital question 
took shape during these observations—when, or why, does the 
Pallid Cuckoo move south? And how far north does it go when 
it leaves in summer? There is a clear relationship between the 
first rains and the arrival of the bird, but what amount of rain 
should fall before the bird arrives? How does the Pallid Cuckoo 
living in Northern Australia know when sufficient rain has fallen 
in the South-west? Or are its movements controlled by the declin¬ 
ing length of day, so that when days begin to shorten noticeably 
the bird feels an urge to move towards the “darker South”? Or is it 
simply that Northern Australia is totally parched by April or 
May, so that the cuckoo has to leave if it wants to breed at all? 

Here again, only a large team of observers may hope to find 
an answer. Not only, but these observers must afford a good geo¬ 
graphical “coverage” of the area inhabited by the Pallid Cuckoo, 
both north and south. Without some co-ordination of records in 
both Northern and Southern Australia arrivals and departures 
may I'emain as isolated records without much significance. 

It is obvious that there is little hope of accurate recording in 
this field without accurate geographical planning. The urgent 
need for accurate recording of localities, so aptly stressed b}' 
McGill in The Emu, is even more necessary here. 

With these problems in mind, the writer raised the whole 
question of phonological observations in Australia before the 1948 
Congress in Perth of the Royal Australasian Ornithologists’ Union, 
and the suggestion was readily adopted. The Union felt that a 
thorough study should be made of very few widespread species at 
first, and the Pallid Cuckoo, the Black-faced Cuckoo-shrike and 
the Rainbow-bird were selected. The reasons for the choice were 
the widespread distribution and easy identification of these birds 
and the gaps in our knowledge of their distribution and move¬ 
ments. The writer’s view is that observers should limit their study 
to the birds concerned—and any other animals they may come 
across or wish to study—without worrying about weather and 
climate if there is a meteorological station anywhere in the district. 
Rainfall and temperature data, and often cloudiness and humidity 
data as well, may be obtained from the person in charge of the 
station in a few minutes, and are more likely to be accurate. To 
read a rain-gauge daily is an unpleasant task during the wet sea¬ 
son, and to c.xpose a thermometer correctly is one of the most 
difficult achievements in meteorology. Humidity data are usually 
out of the question for the layman without the necessary instru¬ 
ments; furthermore guesswork may be extremely misleading. For 
all these reasons the writer feels that observations should be 
confined to the natiu'c study aspects, leaving meteorology and 
climatology to the respective experts. This is the course adopted 
by the Phenological Executive Committee in Britain, where pheno- 


19 


logical work is carried out under the auspices of the Royal 
Meteorological Society. 

The central collection of data on the three birds selected has 
been entrusted to the Editor of Wild Life (Mr. Crosbie Morrison), 
because of the widespread distribution of that journal and of his 
extensive network of radio talks. Some details on the birds, with 
photographs, are published in the May 1949 issue. Any intending 
observers should carefully read these details and look for the 
three species of birds throughout the year. Progress results 
should be sent to the Editor of Wild LifCj 44-74 Flinders Street, 
Melbourne, as soon as they arc available. They might be very 
brief, such as "Pallid Cuckoo, first heard calling at . . . (locality) 
on . . . (date, and hour of the day if available)." 

Notes on other species and queries concerning more particular 
Western Australian problems may be addressed to the Hon. 
Secretary of the Western Australian Naturalists’ Club, which is 
co-operating with the local Meteorological Bureau in its proposed 
programme of phenological observations. 

The most urgent problem is the investigation of dates of 
arrival and departure of migrant species, the beginning of nesting 
activities, the first dates of appearance of insects, the first dates 
of tlovvcring of plants. It should be borne in mind that most 
phenological research has been carried out in Europe and North 
America, continents where cold and to a certain extent darkness 
are the limiting factors. Moisture is the controlling factor in 
Australia, and this difference makes Australian research more 
original and stimulating—and more difficult. 

Only teamwork can do it—and it must be the work of a very 
large loam, in which country teachers and children can play a 
very important role. The recording of the exact dates of all these 
events may become part of the school’s activities, and may become 
a feature which continues from year to year. Every country 
resident can add a little to this great weave which may in the 
long run reveal some of the great mysteries of Nature. 

It is an ambitious plan, but it cannot fail because it rests upon 
everyone's patient and pleasing observations. And the pleasure 
felt far outweighs the patience required. 
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FROM FIELD AND STUDY 


Red-capped Robin near Peel Inlet.^—The Red-capped Robin 
(Petroeca goodenovii) is a rather uncommon autumn visitor to the 
forested area of the South-west and the known records from the 
neighbourhood of Perth have been summarised in my Birds of the 
Sweat River District (1948, p. 38). Few observations have been 
made south of this district and therefore it is of interest to put 
on record the observation of a male bird in a paperbark swamp 
between Lake Mealup and the south shore of Peel Inlet on May 14, 
1949. The bird was very wary and apparently on the move, as I 
obtained only one view of it and my companion, Mr. T. M. Smith, 
of Coolup, caught a second glimpse after a prolonged stalk, and 
saw an additional bird. 

—D. L. SERVENTY, Nedlands. 


Crested Terns and Silver Gulls nesting at Green Island, Rott- 
nest.—On December 29, 1948 1 visited Green Island, an islet con¬ 
nected to the south shore of Rottnest Island by a reef, over which 
one can wade at low tide. There I found a colony of Crested 
Terns, nesting in a compact group. The nesting season was appar¬ 
ently almost over as only about a dozen young birds not yet able 
to fly but able to run quite quickly, were on the island. The tern 
colony had had a high mortality rate as I found 31 dead young 
fledglings, no doubt killed by human agency, as all appeared to 
have been squashed. There were also three dead adult terns. All 
these appeared to have been dead for quite a while as they were 
dried out. About 70 adult Crested Terns were present on the islet. 

In the Silver Gull colony only two nests contained eggs, one 
two eggs and the other one. Seven fledglings, not yet able to fly, 
were seen and there were about 50-60 vacant nests. Approximately 
40 adult Silver Gulls were counted. 

—DON REID, Wembley. 

Discovery of Notothermm Remains at Gingin.—On May 1, 1949 
a party from the Geology Department, University of Western 
Australia, while searching for marine Cretaceous fossils in the 
strata exposed in McIntyre’s Gully, Gingin, located a portion of a 
large mammalian lower jaw containing two molars. The large size 
of these teeth and their shape and character, led to the belief 
that it was a jaw fragment of an extinct giant marsupial, either 
Di'protodon or Notothermm. 

The specimen was handed to Mr. L. Glauert (Curator of the 
Western Australian Museum), who identified it as an incomplete 
left lower jaw of Notothermm mitchclli Owen, representing an 
adult with the last molar showing signs of wear. lie added; “It is 
of interest to record that this is the first time that remains of 
Nototherium have been found anywhere in the State outside the 
Mammoth Cave, where remains were discovered in 1909. At that 
time they were thought to be bones of Diprotodon, a mistake that 
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was not corrected until teeth were unearthed*’ (see Western Aws- 
tralian Naturalist, vol. 1, No. 5, 1948, p. 100). 

Wlien the character of the find was realised a return to the 
site of the original discovery was planned. The trip was made 
on May 15 by a small party from the University and although 
the gully was .searched thoroughly new specimens were only dis¬ 
covered in the original locality in the same facies. This is a soil 
containing weathered greensand and fragments of Inoceramus. It 
appears that the specimen was included in the soil through land¬ 
slips and soil creep as it is impossible that the jaw is contempor¬ 
aneous in age with the Lower Greensands against which it was 
found. 

The relics found on the second visit included two phalanges, 
a complete and damaged vertebra and other indefinite fragments. 
In view of these findings it is not improbable that more fragments 
may be revealed in a thorough search and another visit is planned. 
Later a fuller account of the field occurrence will be presented. 

—A. MAIN, Perth. 

The Instincts of Argentine Ants.—Anyone with experience of 
Argentine Ants <Iridomyrmex liximilis) is aware of the difficulty 
of exterminating them. The effect of various poison baits and 
other toxicants is so variable and inexplicable from our point of 
view, that there seems no rule to go by and one can only continue 
empiric experiments. 

This is probably due to our ignorance of the physiology, 
instincts and social behaviour of the insects. In my own experience, 
arsenical bait placed in a tin on one trail was completely effective, 
while a similar tin of poison on another trail had no effect what¬ 
ever; the ants walked over the lid, but did not enter the holes. 

Seeking an explanation, the following hypothesis occurred to 
mo. When the ants are travelling between the nest and a known 
source of food supply, they go straight ahead and ignore anything 
on the way. But when they arc foraging, they wander about and 
will try anything edible they can find. 

The following experience is interesting, but hard to explain. 
On Bassendean railway station. I had observed the ants continu¬ 
ously using a well-worn path for several months. One morning 
I had with me a dust gun loaded with a preparation of benzene 
hexachloride, and I puffed the powder along a yard or more of 
the trail, which caused the ants to disperse. The next morning, 
just 24 hours later, I carefully examined the trail and could not 
find a single ant anywhere near the treated portion. Naturally, 

I considered the remedy was completely successful. But while I 
was watching, one ant appeared and reached the trail at right 
angles. It turned and followed the worn path. In a few seconds, 

many ants came from all directions, and the trail was in full use 
again. 

These questions arise; (1) Why did the effect of the toxicant 
last for 24 hours and then apparently cease suddenly? (2) Did 
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the ant find the trail accidentally? (3) How did it know that the 
trail, although poisoned, was worth following? (4) How did the 
other ants know that the trail was in use again? There was no 
possibility of the first ant having communicated with the others, 
because there was not time for it to have reached the nest, and 
the ants came from both sides of the trail almost immediately, 
and not, as far as I could detect, from any side trails. 

—C. B. PALMER, Bassendean. 


Straw-necked Ibis Breeding at Coolup—On May 14, 1949, I 
decided to investigate a report that the Straw-necked Ibis (Thres- 
j^ioru'^s tipinicoUis) had bred in large numbers on a swamp about 
12 miles south-west of Coolup. I was accompanied by Dr. D, L. 
Serventy and Mr. Angus Robinson, while Bill Davis, a son of my 
informant, acted as a guide. The swamp was situated between 
Lake Mealup and the southern shore of Peel Inlet and is locally 
known as Tuckey’s Swamp or the Greensland Duck Pool. 

We approached the swamp from the north-east through dense 
undergrowth, into a dried-up reed-bed. On the south-western side 
of the reed-bed we came into a thicket of tea-tree (Melaleuca 
funmilosa) in which were hundreds of nests from about four to six 
feet off the ground. During the breeding season these trees would 
be standing in water as proved by the aerial roots some 12 inches 
or more above the ground. Here and there on the fringe of the 
thicket were open spaces with odd stunted paper-barks (Melaleuca 
parvifloraJ, which were also full of nests up to 10 feet from the 
ground. On examination of some of the many hundreds of nests, 
many of which had been used last season, we found the remains 
of several young birds. Most of these could be identified as Little 
Pied Cormorants <Phalacroco) ax uielanoleucuH) and it was C[uite 
obvious that in a number of cases well-grown young had died in 
the nests. There were also odd Little Black Cormorants (P. sul- 
cirostriti) but we found no sign of any remains which could posi¬ 
tively be identified as those of Straw-necked Ibis. Bill Davis said, 
however, that the only time he had seen the nesting colony was 
in September 1947 and at that time the Ibis were nesting in com¬ 
pany with the Cormorants. If the Ibis had not nested there since 
most of the remains would have disappeared. 

After careful search among the broken egg-shells in some old 
nests we picked up two pieces which were compared by Dr. Ser¬ 
venty and Mr. Robinson with eggs of the White Ibis (T. aethiopica) 
in Mr. Robinson’s collection. The fragments we found could be 
superimposed perfectly on these eggs, proving that the original 
eggs must have been similar in form and size. There was similarity 
also in texture. There was little doubt the fragments were portions 
of Straw-necked Ibis eggs. 

Many of the nests which had been in use in 1948 were notable 
for the mulberry colour of the ordure on their sides and the 
remains of jilgies and crabs inside. All remains of young birds 
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on the ground lacked heads; this appeared to be evidence of the 
activity of foxes. 

T. M. SMITH, “Ardersicr/’ Coolup. 

The Little Whimbrel in South-western Australia.—In The 

Birds of Western Australia (Serventy and Whittell, 1948) the 
authors slate that this species “has not l)een recorded south of 
North-west Capo, but as in the case of most of these rarer migra¬ 
tory shore-birds, it should bo watched for anywhere in the State.” 
I would like to place on record an occurrence this year of a single 
bird on my properly at Coolup. 

On March 14, 1949, I arrived back at “Yanjettee” after three 
weeks absence, during which period most of the swamps had dried 
out, and, except for the far southern swamps there was no surface 
water. There had been approximately one inch of rain in the week 
before I arrived back, but this had not left any surface water. 
The temperature was below normal. The big swamp to the north 
of the house was perfectly dry and had a crop of Japanese millet 
in the centre about three inches high. The millet covered about 
four acres and was surrounded by green couch and paspalum, 
while the rises around the swamp wore covered in dry grass. 

On my first visit to tlie swamp 1 noticed a brown bird among 
the grazing cattle in the millet field. It appeared quite at home 
and I just dismissed it as a Banded Plover which species is fre¬ 
quently soon in the area. It was not until March 20 that I realised 
the bird was a Little Whimbrel (Numenius mimttus). It was very 
quiet and was difllcult to flush except when hard-pressed; then it 
rose with a harsh cry and settled down a short distance away. I 
watched the bird for some time with a pair of Ross 12 x 50 glasses, 
during which period the bird was often within 15 feet of me. The 
median line on the head was very noticeable as well as the down- 
curved bill of about li to 2 inches in length. Its legs were olive- 
grey. In flight the upper part of the body was a uniform brown 
with a darker tip to the wings, and it showed no white rump 
whatsoever. It fed about in the grass picking up what appeared to 
be cut-worms or other grubs. 

The bird stayed with us until April 15, the day after the first 
winter rain started. The period from March 14 till April 15 was 
marked by a spell of abnormally cool weather in March and 
abnormally hot in April. During the bird’s stay I often flushed it, 
and though it generally remained in the millet patch, which was 
a light green in colour, it did on occasions take to the dry grass 
on the rises where it appeared just as much at home. It never at 
any time to my knowledge visited the southern swamps, which 
wore within a quarter of a mile, though many waders were to be 
seen there including Wood-sandpipers. Greenshanks, White-headed 
Stilts and Black-fronted Dotterels. It really gave one the impres¬ 
sion that grassland was its natural habitat—even to the way it 
crouched low in the grass on one’s approach. 

—ANGUS ROBINSON, “Yanjettee,” Coolup. 
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BIRD MOVEMENTS IN THE WHEATBELT OF 
WESTERN AUSTRALIA 


SEPTEMBER 16, 1949 


By ERIC H. SEDGWICK, Government School, Leonora. 

The problem of South-western bird movements is one of great 
complexity and is one that can only be resolved by the accumu- 
jation of a large amount of data by a number of observers over 
a wide field. I propose, however, to advance a few hypotheses 
vv^hich I have formed as a result of observations made in the area 
commonly known as the Wheat-belt. 

This Wheat-belt coincides roughly with the 10-25 inch rainfall 
fCgion of the South-west and shows considerable uniformity in 
climate and vegetation. 

Most of my observations have been made at Nangeenan, 140 
jTiiles in an easterly direction from Perth; Bilbarin, 120 miles also 
in an easterly direction from Perth, but south of Nangeenan; and 
Caron, 170 miles in a northerly direction from Perth. All are 
typical Wheat-belt localities. 

The following notes on species that appear to be non-resident 
are necessarily incomplete but attempt to summarise for the 
Species, while in the South-west, the following information;— 

(a) Period of occurrence. 

(b) Degree of dependence upon water. 

(c) Plant or animal associations. 

(d) Breeding status. 

(e) Habitat. 

Nankeen Kestrel (Falco cenchroldes): 

Though migratory movements in birds of prey are well recog¬ 
nised in the U.S.A. and in Europe, I did not suspect a regular 
movement in any Australian species until 1936, at which time I 
had had a KestreFs nesting site—a hollow spout in a dead Salmon 
Gum—under observation for three years at Nangeenan. In each 
of these years the Kestrels appeared about the middle of August 
(August 19, 1934; August 17, 1935, and August 13, 1936) and dis¬ 
appeared, after breeding, in the January of the year following. 

When I returned to the wheat-belt, at Bilbarin, I saw no 
Kestrels until August 18, 1946. These birds were still present when 
I left, early in January, 1947, to reside at Caron, 
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My first record of the Kestrel at Caron was on August 17^ 

1947. Birds were noted at several localities during the ensuing 
months, but had disappeared when I returned from vacation in 
February, 1948. If one excepts two hawks, probably of this species, 
seen on March 27, no further Kestrels were seen until August I4, 

1948, after which time records were fairly frequent and individuals 
were observed breeding. 

The foregoing evidence points very definitely to a movement 
into the wheat-belt for the August-January period. 

My only wheat-belt records outside of the August-January 
period were made at Totadgin, near Merredin, on July 27, 1935 
and, as already mentioned, at Caron on March 27, 1948. I may, 
however, have failed to record "out-of-season” occurrences prior 
to 1946, because it was not until the end of my earlier residence 
in the wheat-belt that I suspected a definite movement. 

On the coast Kestrels may be seen at all seasons, and I have 
autumn and winter records from coastal south-eastern Australia, 
the Riverina, the Nullarbor Plain, and the northern Goldfields. 

I have no record of Kestrels drinking, and it seems unlikely 
that their movements are influenced by water supply. 

Kestrels commonly breed in the wheat-belt. 

Red-tailed Black Cockatoo (Calyptorliynchm hanUMi): 

Except when breeding, individuals of this species appear to 
be always on the move. I have made and analysed a large number 
of observations and find that the movement of these birds has a 
definite north-and-south direction. This does not mean a southerly 
movement followed some time later by a northerly movement: 
birds may be seen travelling in cither direction at almost any 
time, but the line of flight is nearly always either northerly or 
southerly, and rarely in any other direction. 

White-tailed Black Cockatoo (CalyptorliynchUH bandiniij: 

This species, like the foregoing, is a restless one, and birds 
encountered are usually on the move. My wheat-belt records are 
not, however, sufficiently numerous to enable me to draw any con¬ 
clusions as to the nature of their movements. 

I have observed birds of this species drinking. 

Galah (Kakatoe roseicajnlla): 

At Nangeenan Galahs were seen only occasionally, and the 
same is true of the Dangin district. Appearances of Galahs in 
these districts are commonly attributed to dry conditions inland. 

Galahs were, rather unexpectedly, encountered at Bilbarin 
in 1946. 

At Caron, Galahs were always present, often in large flocks 
of up to two hundred birds. During August, September and October 
these large flocks break up, but many birds, possibly all, are still 
present, breeding in suitable localities. 
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The foregoing evidence is apparently contradictory. The obvi¬ 
ous superficial conclusion is that Galahs at Caron are resident, 
whereas the Nangeenan evidence points to a movement following 
upon dry conditions elsewhere. At the same time, there is a sug¬ 
gestion that the species may be gradually extending its range in 
the South-west. 

Smoker or Regent Parrot (Polytelis ayiihopeplus): 

My records of this species show a decline in frequency from 
December (or even earlier) to March or April, the number present 
varying a good deal from year to year. This led me to suppose 
that these birds tended to leave the wheat-belt during the height 
of summer. However, at a time when the birds were absent from 
Nangeenan (January 1937) they were present near Dangin and 
again, when none was present at Caron (November 1947) the 
birds were reported as being fairly frequent seven miles away 
at Bunjil. Possibly water is the controlling factor. It seems likely 
that when adequate water is available the birds disperse widely, 
but that they fall back on to permanent water supplies when drier 
conditions prevail. 

Port Lincoln Parrot (Barnardius zonarius): 

The numbers of this species in any restricted area fluctuate 
a good deal, but I am inclined, nevertheless, to regard Port Lincoln 
Parrots as basically resident, their local distribution being 
governed by water supply. An expansion and contraction similar 
to that postulated for the Regent Parrot would explain this local 
movement. 

My reason for considering this species resident is that the 
South-western population comprises several geographical races, 
or, more properly, a dine. The existence of these local variations 
appears indicative of a reasonably stationary population unless 
we assume that individuals return to their birthplace to breed—a 
regular movement, evidence of which is lacking. 

Rainbow-bird (Merops ornatus): 

This is perhaps the most consistent of all our migrants, flocks 
appearing in late September or early October and disappearing 
in late February or March. 

Rainbow-birds breed freely in the wheat-belt. 

They show some preference for lightly timbered areas. 

Pallid Cuckoo (CucxdiLs palUdus): 

Horsfield Bronze Cuckoo (Chalciie^ basalis): 

Black-eared Cuckoo (Misocalhis osculans): 

The cuckoos are, of course, among the most definite migrants. 
There is a tendency to regard larger migratory movements as a 
concession to seasonal variations in temperature, but how far is 
this true of the Australian cuckoos? In few parts of Australia is 
the winter climate so severe as directly to threaten the welfare 
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of a species. In evidence of this vve have the fact that whereas 
the Pallid and the Bronze Cuckoos are summer visitors to south¬ 
eastern Australia, they are winter visitors to the South-west. It 
would seem that our Cuckoos escape the rigours of the South¬ 
western summer by moving northward—at a time when northern 
Australia is experiencing its hottest months! It seems hard, there¬ 
fore, to believe that temperature is the controlling factor. As the 
Cuckoos visit the South-west during the wet season (winter) and 
depart at a time when the wet season is about to commence in 
northern Australia, rainfall appears more likely to bo the con¬ 
trolling factor. However, if the controlling factor is rainfall only, 
these species might well be resident in the uniform rainfall areas 
of eastern Australia—except, of course, that a migratory move¬ 
ment is to be expected with the Ciicnlidae. My own observations 
suggest that the occurrence of Cuckoos in any area is related to 
the incidence of caterpillars—notably the hairy larvae to which 
Cuckoos seem particularly partial, and these appear to be most 
frequent, both in northern and in southern Australia, during the 
wet season when there is a strong growth of herbage. Two breed¬ 
ing seasons annually, one in the north and one in the south, appear 
probable. 

At Nangeenan and at Caron, in the wheat-belt, Pallid Cuckoos 
appeared in late May, in June or even as late as August and 
departed in September or October. My earliest recorded arrival 
date in the wheat-belt is May 9 at Bilbarin in 1946. On the Peel 
Estate, a coastal locality, the cuckoos appeared in late May or 
June and remained until December. Juveniles were seen in Janu¬ 
ary and February. This difference may be due to the heavier and 
better distributed rainfall of the coastal area. A similar difference 
is observable in the movement of the Horsfield Bronze Cuckoo. 

The distribution and breeding season of parasitized species 
may also have some effect upon the occurrence of cuckoos. Our 
present knowledge of the Black-eared Cuckoo (Misocaliufi oscidans) 
suggests that it would be likely to occur in the South-west only 
where Redthroat (Pyrrholaemtis brunneus) were reasonably fre¬ 
quent and this has been borne out by my experience: my only 
wheat-belt records were made during August and September 1947 
and August 1948 at Caron, where Redthroat were abundant. 

Bronze Cuckoos are usually present in the wheat-belt from 
June or July until November (adults) or December (juveniles). 

Grey Faiitail (Rhipldura flabellifera): 

This species occurs sparingly in the wheat-belt from about 
May to September. My earliest wheat-belt record is April 18, 1948 
at Caron, and my latest October 9, 1936 at Nangeenan. 

I have observed individuals drinking and as they appear in 
the wheat-belt at a time when water is comparatively readily 
obtainable, it may be that the presence of water controls the move¬ 
ments of these birds, 

I have no evidence of Grey Fantails breeding in the wheat- 

belt. 
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Black-faced Cuckoo-Shrike fCoracina novce hollandice): 

These birds may be encountered at any time, but generally 
speaking they are most frequent from July until December or 
January. In some years this influx is well marked. 

I have not observed birds of this species drinking. 

Cuckoo-shrikes breed freely in the vvhelt-belt from September 
until January. 

White-winged Triller fLalage tricolor): 

The erratic occurrence of this species is well recognised: in 
some seasons the birds appear in considerable numbers though 
during a following season they may be completely absent. 

Three well-marked irruptions and a number of odd records 
fall within tlie August-December period. 

I have no record of Trillers drinking. 

On a number of occasions I have noted Trillers feeding on 
caterpillars—sufflciently often to suggest that the birds have a 
marked preference for this type of food. It is possible that food 
supply is an important factor governing the movements of the 
species. 

Breeding in the wheat-belt appears to be a common occur¬ 
rence. 

Western Warbler (Gerygone fiLsca): 

At Nangeenan my records of this species were very infre¬ 
quent and as in every instance they were based on call alone, 

I attach little importance to them. 

Later experience at Dangin, Bilbarin and Caron, however, 
points to the bird being a winter visitor to the wheat-belt, appear¬ 
ing from April to September or early October. At Bilbarin, in 
1946, Western Warblers were frequent from May to August. 

At Northam, I found Western Warblers calling during Janu¬ 
ary 1949. This suggests that lack of summer records is not due 
to birds remaining silent at that period, and that the bird is 
probably in the Northam district throughout the year. 

I have not seen individuals drinking, but as moisture is usually 
easily obtainable during the period for which the birds are present, 
that is not significant. 

I have no record of Western Warblers nesting in the wheat- 

belt. 

This bird occurs almost exclusively in timbered areas. 
Ilonoyeaters: 

Honeyeaters arc usually considered, with some justification, 
to be nomadic, but at least in the wheat-belt the movements of 
some species are sufficiently regular to be predicted with some 
certainty. 

It seems probable that free water is essential to most honey- 
eaters and that their movements are largely governed by moisture 
requirements. I was at one time inclined to think that food was 
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a controlling factor of greater importance than water, but though 
this may be so, I am now inclined to doubt it. As the flowering of 
nectar-bearing plants usually follows upon a period of rainfall, 
it is not always easy to decide whether an influx of honeyeators 
is due to a plentiful supply of nectar or whether it is an expansion 
movement permitted by humid conditions. Observation leads me 
to suspect that the latter is more often the case: the appearance 
of honeyeators in an inland district often follows the establish¬ 
ment of moist conditions and not the flowering of nectar-bearing 
plants which comes later. Nevertheless, 1 have given some atten¬ 
tion to the food plants of honeyeaters, especially at Caron, and 
will giv'e further details in dealing with individual species. In each 
case where I have recorded a plant as a source of nectar I have 
actually seen individuals of the species apparently feeding from 
the flowers. I am indebted to Mr. C. A. Gardner (Government 
Botanist) for the identification of the plants concerned. The 
approximate flowering period of the plant is shown in brackets 
following upon the name. 


Brown-lieaded llonoyeater (MelxtJireptus hrevirostr^): 

This is one of the less predictable species. Most of my records 
fall within the March-September period, but there are a number 
of other records. 

I have observed individuals drinking on many occasions. 

Brown-headed Honeyeators breed in the wheat-belt during the 
August-November period (Nangeenan and Caron). 

I have not observed these birds to be closely associated with 
any particular flowering plant. 

As this species is almost confined to the wheat-belt in Western 
Australia, no extensive movement is likely. 

Tawny-erownod lloneyeater (Gliciphila melanopf^): 

Birds of this species are often frequent on heathland during 
the April-October period (Nangeenan, Bilbarin, Caron) but are 
usually absent at other times .The birds may appear suddenly in 
force. 

I have not seen individuals of this species drinking—-I have, 
in fact, seldom seen them away from the waterless heathlands. 
On the other hand, moisture in the form of rain, dew, transpira¬ 
tion water and nectar would be fairly easily obtainable during 
the time at which the birds are present. I have observed Tawny- 
crowned Honeyeaters feeding on the flowers of Gvevillea erios- 
tachya (September-February). 

Some breeding at least takes place in the wheat-belt. 

In my own experience the Tawny-crowned Honeyeater is 
almost exclusively a heathland species, but Mr. H. O. Webster’s 
note (Emu, vol. 47, p. 63), on Tawny-crowned Honeyeaters in a 
thickly-forested area must be considered in postulating a move¬ 
ment for this species. 
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White-fronted Iloneyeater (GUdyhlla alhifrons): 

In many respects the movement of this species resembles that 
of the preceding species. White-fronted Honeycaters are present 
on the heathland in numbers during tlie May-November period. 
Very occasionally birds are encountered at other times either on 
heath or in liglil forest. 

I have seen birds of this species drinking, though, as in the 
case of the Tawny-crowned Honeyeater, supplies of moisture must 
be obtained from sources other than surface water in many 
localities. 

I have observed this bird feeding on the flowers of Hakea 
inultiliiieata (May-September), Grevillea excelsior (August-Sep- 
tember), Grevillea pet?’op/ii/oides (August-Seplembcr), Grevillea 
erl'ostachya (September-February), Calothamnus gilesii (Novem- 
ber-December). 

If one may judge from the large number of birds in immature 
plumage at the end of summer, many of these birds breed in the 
wheat-belt. 

J5rown Honeyeater (Gliciphila indisiincta): 

This species may bo encountered at any time of the year near 
water or among nectar-bearing flowers, but, as might be expected 
from the foregoing, winter records are most common and I should 
say that the species is most likely to be encountered during the 
June-October period. 

I have observed this species drinking, mainly during the sum¬ 
mer months. 

These birds have been noted associated with blossoming Hakea 
multilineata (May-September), Grevillea petrophiloides (August- 
September), Grevillea paradoxa (July-November), Grevillea 
eriostachya (September-February) and Eucalyptxus foeciinda (July- 
October). 

This is a species with a wide range of habitat. 

Singing Iloneyeater (Meliphaga virescens): 

Birds of this species are generally present throughout the 
year, but at Caron there was a marked local movement, the heath- 
land population declining during the summer months. This decline 
coincided with a sharp rise (October to May) in the population 
on the railway dam catchment, a sparsely-timbered area where 
water was available after even light rains. 

Singing Honeyeaters have been noted feeding on the flowers of 
Grevillea excelsior (August-September), GrevUlea eriobotrya 
(October), Grevillea eriostachya (September-February), GrevUlea 
paradoxa (July-November), and Grevillea petrophiloides (August- 
September). 

While-eared Honeyeater (Melijdiaga leucotis): 

A considerable irruption of individuals of this species at Nan- 
geenan has already been recorded, but generally speaking I have 
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not found this species frequent in the vvheatbelt. Odd birds may be 
seen at all seasons, either in the open forest or among malices on 
heathland. 

White-eared Honeyeatcrs may often be seen drinking. 

Grevillea eriostachya (Septcmber-February) is the only flow¬ 
ering plant with which I have seen the species associated. I have 
no personal experience of this species breeding in the wheatbelt, but 
suspect that breeding is not uncommon. 

Red Wattle-bird (AntJiochaera canincuUUa): 

Though odd birds may be encountered throughout the year, 
these birds are present in numbers only during the April-November 
period. A summer scarcity of individuals is also noticeable in the 
coastal districts near Perth, suggesting that the movement of the 
species is broadly north and south and not cast and west. 

On numerous occasions I have observed Wattle-birds drinking. 

These birds have been noted feeding on the blossoms of Hakea . 
muUilxneata (May-September), Grexnllea erio".tachya (September- 
February), and GvevUlen excelsior (Augusl-Scplember). 

Red Wattle-birds breed during September and October in the 
wheat belt. Breeding may also be observed in coastal districts. 
Generally speaking this species appears only in eucalypt foi'ests 
though it is not very exacting in its requirements and may be found 
where trees are scattered or are at low growth, e.g., among malices 
on heathland and in trees growing in urban areas. 

Observations made during 1948 are of interest and perhaps 
throw some light on the factors governing the movement of the 
species. The first rain of the season (excepting 10 points in Janu¬ 
ary) comprised 55 points on March 17. Wattle-birds were seen for 
the first time on March 21, but these were confined to the railway 
dam catchment area. A week later Wattle-birds were still present 
in that area; one flock of ten was noted. Water was still available 
in the artificial catchment channels and in the course of half an 
hour's watching at one small pool I saw drinking Spiny-checked, 
White-eared, White-fronted, Singing and Brown-headed Honey- 
eaters, Wattle-birds and Mulga Parrots. 

Fifteen points of rain fell on April 8, but this was insufficient 
to replenish pools of surface water, and, when I visited the catch¬ 
ment area on April 18, the channels were dry. No Wattle-birds 
were seen or heard, indeed no Honeyeatcrs other tlian Singing 
Honeyeaters were noted, and on April 25 only one call of a Wattle- 
bird was heard. 

Further rain fell on April 30—this time 107 points—and when 
I again visited the catchment, on May 10, Wattle-birds were again 
plentiful and remained so throughout May. No rain fell during 
May, but the pools in the catchment channels persisted. After a 
light rain on June 4, Wattle-birds were observed away from tlie 
catchment area for the first time. Thereafter birds were often 
observed away from the railway dam, particularly in areas of 
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flowering Grcvilleas. Birds disappeared from both dam and Grevil- 
leas during late October. Perhaps it should be observed that the 
railway dam at Caron is covered and does not appear to be a source 
of water supply for most species of birds. 
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Species which appear to drift northwards and southwards at 
all seasons: Red-tailed Black Cockatoo, White-tailed Black Cockatoo. 

Species which exhibit an “expansion and contraction” move¬ 
ment, ranging widely when water supplies are good and falling back 
upon permanent water during dry period: Galah, Regent Parrot, 
Pori Lincoln Parrot, Singing Honeyeater. 

Species with which a fairly regular movement is possible 
though reasonable proof of such movement is lacking: Brown-headed 
Honeyeater, Brown Honeyeatei', White-eared Honeyeater. 

It is suggested that the principal factor governing the move¬ 
ments of most of these birds is moisture and not food supply or 
temperature. 
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THE BLACKWALL REACH CLIFFS. SWAN RIVER 

By J. GENTILLI and V. N. SERVENTY 

The Swan River, after having nilcd the broad expanse known 
as Melville Water, enters a narrow gap known as Blackvvall Roach. 
This gap extends over a length of less than a mile and its width is 
about a quarter of a mile. The accompanying locality map (Fig. 1) 
shows that the gap cuts through a low hill which still reaches over 
150 feet at its highest points, on both sides of the river. 

It was decided to make a preliminary survey of Blackwall 
Reach because of the possibility of finding caves and terraces or 
other results of past river levels. Interesting recent fossils had been 
found by previous investigators at Mosman Bay (about half a mile 
upstream) and at Minim Cove (at the downstream exit of Blackwall 
Reach, on the north side) and it was not excluded that some more 
fossils might be found in the cliffs of Blackwall Reach. 

The contours on the locality map have been taken from the 
map of the Pertii metropolitan area recently published by the Lands 
Department for the purposes of regional planning. They show the 
steep sides of the gap, but cannot bring out the existence of the 
cliffs because most of these cliffs only extend to or very little above 
the first contour of 25 feet. 



Fig. 1, Locality map, based on various maps published by the 
Lands Department, Western Australia. The thick line shows the 
approximate position of the main cliffs and the arrows the direction 
of river flow. 

On the south side of the river the height of the cliffs varies 
from a few feet to over 25 feet, mostly around 20 feet. The forma¬ 
tion consists of silicious grains (quartz) of various sizes, imbedded 
in limestone. The erosion forms are those characteristic of lime¬ 
stone, but the physical behaviour of the residual material varies 


34 




according to the size of the quartz grains, which range from less 
than 0.2 mm. to 3 mm. in diameter. 

The cliffs are caused by the ei’oding work of the river, which 
fiows from the wide expanse of Mosman Bay into the narrow gap, 
deepening the bed and carrying any mateinal in suspension farther 
downstream, or else depositing it against the opposite shore, which 
has consequently developed a gentler slope near the water level and 
shows plentiful recent deposition of fine alluvial material. Against 
the cliffs on the southern side of Blackwall Reach, on the con¬ 
trary, there is no deposition at all at present, and plenty of evidence 
of erosive work. The river almost reaches its greatest depth here. 

As may be expected under the rainfall of the region, about 30 
inches a year, the limestone has been deeply attacked physically 
and chemically. Sharp points and ledges are very frequent. 

Physical and chemical erosion has led to the formation of at 
least one long and narrow cave. The main factor has probably been 
the seepage of acidic rainwater through the overlying soils (partly 



Fig. 2. Typical profiles of cliffs at Blackwall Reach, A (to¬ 
wards the upstream end of the cliffs, south side) shows grit and 
ledge at 20 feet, ledge of unknown material at about 7 feet. B and C 
show grit at 20 feet and at about 6-7 feet. C shows steps at 20 and 
14 feet and undercut with grit at 6 feet. D shows the highest point 
on the cliffs, with a level at about 35 feet, a slight undercut under¬ 
lain by grit at 20 feet, a deep undercut at 12-14 feet. E shows the 
right-hand side of the cave’s entrance; notice the height of the cave, 
6-7 feet. F shows the cliffs in the vicinity of the cave, with levels at 
28-30 feet and 20 feet and undercut at about 6 feet. G is a profile 
from the north side of the river, with a terrace at 20 feet, above 
which shells were found. H shows an undercut at 20 feet, where 
numerous thin shells were also found. J is more heavily weathered, 
but shows interesting features at 10, 14, 20 and 24 feet. 


35 















Fig. 3. The cliffs on the south side, as they appear from the 
north side» near the entrance to (he Reach. The vertical scale is 
exaggerated. Notice that very few remnants of the cliffs are over 25 
feet. The 20-fool level is very clearly .shown. The undercut is found 
at about 7 feet in the upstream .section, and gradually goes down to 
little over 5 feet downstream: the undercut corresponds to the 
lower grit layer, visible because of its yellowish tinge against the 
whitish limestone. 

podsolized in places, akin to typical terra rossa at other points). The 
influence of these soils is also felt through the accumulation of fine 
red cave clay on the floor and the roof of the cave. 

The cave extends in a direction generally perpendicular to that 
of the wall, with a bearing of about 100*': the measured length is 
over 180 feet, but after this distance had lx?cn measured the cave 
was still found to continue without any reduction in size. The 
average height is mainly around 4 feet, varying in places between 
2 and 6 feet. The average width is little greater. No stalagmites 
were observed, and very few and very small stalactites. Some small 
shawl formations occur in places. Slabs of calcite with minute crys¬ 
tals occur especially on the floor. Rock falls from the roof arc 
frequent and almost obstruct the passage at places. The entrance 
to the cave is partly flooded, and water covers the floor irregularly 
for the first 30 or 40 feet. However ev'en after some very rainy 
days no evidence of an underground stream was found. 

The cliffs on the south side of the river show evidence of 
various water levels which left their mark on the limestone. At a 
few places horizontal levels about 20 inches below the water, and 
more limited horizontal levels about 1 and 2 feet above the water 
wore clearly noticeable. Some of the smaller level areas might well 
be the upper faces of fallen rocks, but it is most unlikely that so 
many rocks would fail with their upper sides perfectly smooth and 
horizontal. 

A loose piece of rock at water level had plentiful fossil shells 
identical with those of the Minim Cove deposits, almost opposite 
on the northern side of the river. Other fossils were noticed about 2 
feet above water level. 

A layer of very coarse sand was noticed at a few places at 
over 7 feet from the water, as shown in Fig. 2. The most interesting 
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feature however was a layer of extraordinarily coarse grit found 
at over 20 feet above the water, with traces of shells. Although the 
shell fragments could have been blown about by the wind, especially 
in a narrow gap, it would have been impossible for the wind to 
shift the heavier quartz grains which reached 2 to 3 mm. in 
diameter. The origin of this grit is worth discovering, because one 
of the writers (J.G.) has noticed very similar grit on the west 
shore of Lake Jandakot, also on the coastal plain, at a place where 
the nearest source of quartz grit is several miles away. A sudden 
flood by a rushing torrent is the only explanation that can be 
offered at present. Profiles A to D, all from the southern side of the 
river, show the position of the grit layer. 

Most of the cliffs end at about 20 feet, but in a few places 
they reach over 25 feet, and a beautiful frieze-like mould of Patella- 
type shells was noticed at about 28 feet from the water level. The 
shells must have been imbedded in the original sand at the bottom of 
very smoothly flowing water, because they formed a very regular 
line and lay with the concave side downwards. The regularity of the 
pattern excludes the possibility of wind action at the time the 
shells were first imbedded in the sand. 

The greatest height is reached with a small remnant estimated 
to be at 35 feet above which is a thin pinnacle (profile D of Fig. 2). 

A study of the slopes on the north side of the Reach showed 
some cliff remnants, typical profiles being shown in Fig. 2, G to J. 
Profile G refers to the cliff near the downstream end of the Reach; 
shells were found imbedded in the rock at about 20 feet from the 
water. Profile H shows the cliff near the entrance of the Roach, 
where a large number of small shells was found in almost loose 
sand also at about 20 feet from the water. No fossils were noticed 
in the cliff shown at J. 

Further investigation of the slopes above the cliffs showed some 
coarse sand at 60 and 90 feet from the water. It is not possible to 
find out whether this coarse sand was originally deposited by the 
wav'es and consolidated as beach rock, or whether it was blown on 
to an existing dune by the wind. The groat height and the typo of 
sand would rather suggest wav^e action, but wind action cannot bo 
excluded. 
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Summing up, evidence of recent marine action (shell deposition) 
was noticed at 28 feet from water level. Supposed remnants of a 
25 foot eroded platform were also found. Very coarse quartz grit 
was found on the south side of the Reach at about 20 feet, a 
definite ledge was noticed at that height on both sides, and shells 
were found at the same height on the north side. 

The cliffs of Blackwall Reach contribute to the beauty of the 
river, and it is hoped that roads and houses will not interfere with 
them. No projected “Blackwall Reach Parade" will equal the 
beauty of the narrow track that now runs over the top of the 
southern cliffs. 

In closing, thanks are expressed to Mr. Eric Strauss, who took 
part in some of the excursions to the Reach and repeatedly assisted 
with transport and measurements. 

THE SPREAD OF THE MEDITERRANEAN SNAIL (Helix 
pisanaj ON ROTTNEST ISLAND 

By D. L. SERVENTY, Nedlands. 

During the past two decades the introduced Mediterranean or 
White Snail (Helix pisana) has become established on Rottnest 
Island and has spread extensively. The species is now found at 
most of the ports around the South-west coast, probably intro¬ 
duced by shipping, but in most cases is restricted within a small 
radius and has not extended far into the surrounding countryside. 

The period when it first colonised Rottnest Island can be nar¬ 
rowed down to between 1925 and 1927, though in the earlier years 
of its introduction it was apparently inconspicuous. It was not 
present in January 1925, when I spent a week at the island, and 
it is not mentioned in my notes describing a weekend visit in 
March 1927. The first observer to remark on the presence of the 
snail was Mr. L. Glauert, of the Western Australian Museum, 
who found it, around the Settlement only, in August 1927. Dr, E. 
M. Watson, of the Perth Technical College, who is a frequent 
visitor to the island, told mo in 1935 that the snail had evidently 
become prominent at Rottnest during the two years he was absent 
in England (1931 and 1932) as he did not remember seeing it 
before he left, but it had become firmly established in the Settle¬ 
ment area on his return. 

I found the snail extraordinarily conspicuous in the north¬ 
west corner of the island in December 1935, when, during a fort¬ 
night’s holiday, I decided to map its distribution, completing the 
survey during a weekend visit in January 1936 (Fig. 1). The 
centre of the area of occurrence was the Settlement, indicating 
this as the source of infestation. The snail had reached the far 
(western) end of the Causeway but had not penetrated beyond it. 
There was none at the main jetty, the snail in this direction 
having only reached to the Government House grounds. 
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Fig. 1. Rotlncst Island, showing the range of Helix pisana in 
1936 and 1947. 







My next visit to the island did not take place until January 
1947, when I spent a fortnight’s holiday there. I again took the 
opportunity of mapping the snail’s distribution, which had ex¬ 
panded considerably in the intervening 11 years (Fig. 1). The 
system of salt lakes had been the most serious obstacle to its 
advance and these still Ijoundcd its progress at many places in 
1947. The drying out of portions of the lakes in the summer had 



enabled a crossing to be established between Government House 
Lake and Serpentine Lake (Fig. 2). The snail had penetrated from 
the promontory D to the little islet C (between which was a dry 
sand-spit at the time), and from C to B, the tip of a promontory 
on the south-west of Government House Lake. However, it occu¬ 
pied only a very restricted “l)ridge-head” at B, on the low-lying 
ground there, and had not yet reached the hill at A. Now that the 
penetration has been made, however, it should enable a fairly 
rapid encirclement of Government House Lake and so accelerate 
the colonisation of the south-east of the island. 

Two subsidiary centres of infestation had also appeared. One 
was around the Main Lighthouse, where the snails, although 
numerous, were quite localised and appeared to be restricted to 
the vicinity of the buildings. The other was at the West End, 
where the snails had no doubt been introduced during the military 
occupation in the war years. The snail was established to a little 
north-east of the well and sheds and almost to Cape Vlaming, but 
was not actually on the tip of the peninsula. 

A second species of introduced snail was discovered during 
this 1947 survey which had not been observed earlier. This was 
the Dune Snail fCochlicella acuta), whose occurrence in the Fre¬ 
mantle area was first reported by the late G. C. Robson fNatuie, 
November 4, 1933, p. 712) on the basis of specimens found by Mr. 
K. R. Norris. Cochlicella was numerous in the Lake Ursula lagoon 
and extended in the open country a little distance westward, but 
not as far as Mt. Herschell. The third European snail introduced 
into Western Australia, the Garden Snail (Helix aspevsa), so com- 
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mon in the Fremantle and Perth districts, has not so far been 
found on Rottnest Island. 

HeU’x pi'sana occurs in very great profusion almost through¬ 
out its area of occurrence and during the summer the aestivating 
individuals are thickly clustered on bushes, posts and even high up 
the iron telephone poles. Apparently it is a creature which is 
singularly free of predators for the exposed clumps of inert snails 
are outstandingly conspicuous, I have not seen any bird feeding 
on them. It is to be regretted that an eradication campaign was 
not instituted originally, when the snail was confined to the Settle¬ 
ment area, on the lines of the effective programmes used in Cali¬ 
fornia (cf. A. J. Basinger, Monthly Bull. Dept. Agr^c. Cdlifornnij 
vol. 16, no. 2, February 1927, p. 51). 

The only large indigenous snail on Rottnest approaching the 
size of Helix pimna is Bothrleynbryon bulla, but this is m.uch less 
apparent than the intruding species. I did not find Bothriernbryon 
anywhere in the area of occurrence of Helix and one speculated 
whether the introduced species was supplanting the native one. 
This has not occurred in some other places on the mainland where 
I have made observations, as for instance at the mouth of the 
Moore River and at llamelin Bay. At the latter place the native 
Bothrie7yibryo7i leeuwinensis is still plentiful despite Helix pisayia 
being thoroughly established. During the 1947 observations at 
Rottnest I found Bothrieinbryoyi at the following localities—all 
outside of the area of occurrence of Helix pinana: —Pt. Clunc 
(east promontory of the peninsula), Paterson Beach, Barnett’s 
Gully (near Salmon Bay) and Nancy Cove (near Green Island). 
Mr. Glauert has recorded Bothriembryoyi also at North Point, north 
of Bickley Point and at Ricey Beach. 

Mainland Occurrences 

During recent years I have had the opportunity of examining 
various parts of the coastline and have made notes of the occur¬ 
rence of Helix pinana. Geraldton appears to be the furthest north 
locality and I have not seen the species in the beach areas at the 
Bowes River estuary, the mouth of the Murchison River, the 
Sharks Bay district, Carnarvon or further north. In the Geraldton 
area I did not see the snail at Drummond’s Cove, S miles north 
of the town (August 1943) but it was plentiful at Southgate’s Bay, 
5 miles south. It was not seen at the mouth of the Greenough 
River nor at Dongara. It was abundant at the mouth of the Moore 
River, but only at the camp-site on the north shore, there being 
none on the south bank (October 1948). 

In the Perth-Frcmantlc metropolitan district it occurs as far 
inland as Crawley, Subiaco, within the City of Perth (in the 
Museum grounds), at Burswood Island and Victoria Park. The 
distribution appears to be patchy, however, and is not uniformly 
continuous. Northwards the snail occurs in the sand dune country 
to Swanbourne, and thence, intermittently to Whitford’s Beach. 

Further south I have seen the snail at Point Peron, Bunbury, 
Busselton, Hamelin Bay, Albany, Hopetoun (also at the camping 
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area on the east shore of the Phillips River estuary, 4 miles west), 
Esperance and Israelite Bay. In the Hopetoim district a fishing 
community was established at the 12-miles beach, opposite the 
Jerdacuttup Lakes, in 1944, and in October 1947 I found one fresh 
Helix pisf/Hrt there, the first I had seen after several visits; it had 
evidently been transported tliither in the fishermen’s gear. 

My experience, so far as it goes, is thus corroborative of the 
distribution already published by P. IT. Fischer (Journal de Con- 
chyliologie, vol. 82, 1939, p. 250), who recorded the snail “dans 
certaines localites cotieres entre Geraldton et Eucla.” 

NOTES ON THE LEAFLESS ORCHID 

Caladenia aphylla Bentham 

By Mrs. RICA ERICKSON, Bolgart 

March is an unusual month for a bush plant to fiower, but that 
is not the only extraordinary feature of Caladenia a 2 )hylla. As its 
name implies it is leafless, at least at the time of flowering. Look for 
it during March and April and you may be fortunate enough to 
find some flowers still retaining their dried and shrivelled leaves at 
the stems’ bases. Apparently the leaf develops in spring, dies in 
summer and decays before the flower blooms. Those I have found 
are a little longer than broad and are the size of a small finger nail. 

The range of this orchid is fairly extensive. My personal 
acquaintance with it is confined to two localities, Tunney (about 20 
miles north of Cranbrook) and Young’s Siding (between Albany and 
Denmark). Flowering in both places took place in late March and 
April. The late Colonel B. T. Goadby gave mo the following list 
of localities for the species: Collie, Bunbury, Yallingup, Albany, Hay 
River, Kalgan River, Porongorups, Mount Barren, Cranbrook, Mon- 
durup (the third highest peak in the Stirling Range). 

Mrs. E, H. Pelloe’s West Australian Orchids (1930) includes some 
of these and adds Tukurua. A friend of mine, who though without 
botanical pretensions, is positive it may be found at Harvey and I 
am willing to accept that item, as the flowering date and leafless 
condition of the plant arc both unusual. Near the coast the orchid 
grows well in sandy soil near stunted jarrahs. Here is the best place 
to look for the dry leaves. Inland it prefers clay ridges among malice 
and prickly scrub. But since few people expect to see orchids before 
the winter rains it is not often noticed. 

The delicate and beautiful flower is about two inches across on 
a slender, smooth stem about twelve inches tall. It shines like a 
creamy star. The five perianth segments are nearly equal, slender 
and tapering. The outer surfaces are dusted brown so that the buds 
are dusky and scarcely visible. The clear neatness of the unfringod 
labellum is arresting. It is deeply three-lobed. The spotted lateral 
lobes curve forward and are upright to form a tube with the column. 
The projecting middle lobe is rich violet with a recurved tip of 
yellow. The yellow calli are clublike and arranged in two rows. The 
base of the labellum is furnished with a claw on which it may be 


42 


1 



stem. 

2. View of labellum from above. 

3. Side view of labellum. 

4. Calli from base and tip of labellum. 

5. Top of column showing stigma and anthers. 
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swung as on a hinge. The column is winged and curved — spotted with 
purple and crimson. 

The insect which pollinates the Leafless Orchid is a mystery. 
The claw of the labellum suggests that the insect alights on the tip 
of the middle lobe and thus weighs down the labellum, opening wide 
the tube to the heart of the flower. The clubbed calli offer firm foot 
grips and the insect moves forward. As it does so it passes the 
point of equilibrium of the balanced lal)ellum, and its own weight 
pulls the labellum closer against the column. When the insect backs 
out that balancing point is reached much nearer the tip of the 
labellum since the insect’s weight holds it close to the column. It is 
only after the insect brushes past the stigma and the anthers that 
the labellum swings open again, freeing the insect for flight to an¬ 
other flower. As its back touches the stigma it deposits there any 
pollinia it may bear. Walking backwards further it will brush past 
the anthers and collect from them another pollinia ready for the 
next orchid visited. 

This is the way that small native bees (Euryglossa rejecta) 
pollinate Caladeni'a fihwientosa and thus have I seen flies pollinate 
Caladenia Patersonii. Both these orchids have a claw and hinged 
labellum. But they call for the exact agent since one too small will 
escape without accomplishing the flower’s desires and one too heavy 
will remain a prisoner. 


FROM FIELD AND STUDY 

Thoriibill Notes,—Mr. Sedgwick’s note on the distribution of the 
Chestnut-tailed Thornhill in the April issue of the Nattiralist 
prompts me to add an observation that adds extensively to its 
range as given in Serventy and Whittell's Birds of Western Aits- 
tralia. The bird was observed at Bolgart, foraging in jam thickets 
in company with Weebills, Brown Thornhills, Grey Fantails and 
Red-capped Robins. 

The Brown Thornhill deceived me while I was intent on 
tracing some Rufous Whistlers. It whistled one of their notes, 
“sweet, swt-swt-swt,” more faintly but a perfect copy of the 
Whistlers, which were using the same notes nearby. 

— (Mrs.) RICA ERICKSON, “Fairlea,” Bolgart. 

How Young Ducks Leave Elevated Nests.—On September 9, 
1946 Mr. Frank Paterson, of Coolup, described to me the first and 
only instance he had seen of a Black Duck (Anas poccUorhyncha) 
bringing its young down from a nest in a hollow tree. He had just 
witnessed the incident. He was broadcasting superphosphate in a 
cleared field with a few scattered trees when he noticed a duck 
fly down to the ground from a nesting hollow. The bird walked 
about on the ground at the base of the tree calling and he was 
amazed to see the little ducklings one after another fall down 
from the hollow. He was some 40 or 50 yards away when the 
duck flow down but when the last duckling arrived on the ground 
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he was only about 15 yards away. Despite having dropped 25 feet 
the ducklings raced off with their mother towards a drain some 
300 yards away. Mr. Paterson has been keenly interested in birds 
for over 50 years and was born and bred in the district and yet 
he never saw a duck bring down its young until this recent 
occasion. 

—ANGUS ROBINSON, “Yanjettee,*’ Coolup. 

Ovalides reiicularis, u fish new to Western Aiistralia. -Mr. 
A. J. Fraser (Chief Inspector of Fisheries) has presented to the 
Museum a small blowfish caught at the foot of East Street, Fre¬ 
mantle, in the Swan River estuary on May 23, 1949. On examina¬ 
tion this proves to be a young Striped Blowfish, Ovalider. reticularis 
(Bloch and Schneider), a species known to occur in the seas of 
India, the East Indies, Now Guinea and Queensland but not pre¬ 
viously recorded from our waters. The fish measures 118 mm. 
(about 43in.) in total length, and is lenticular in shape, its body 
tapering equally to both head and tail, in this way differing from 
our common blowfishes. Its colour above is dark blue-grey with 
numerous small whitish spots; on the sides of the face, around the 
pectoral fins and on the under surface white predominates over 
numerous dark blue-grey stripes which encircle the pectorals and 
are more or less longitudinal on the face and the under surface of 
the body. The fins are greyish with dark edges but the fleshy base 
of the dorsal is snow-white. 

—L. GLAUERT, W.A. Museum. 

Larder Habits of the Grey Butcher-bird.—We have had two 
Grey Butcher-birds (Gracticus torquatus) coming to our place for 
the past four years. Today (June 27, 1949) they made their first 
appearance since February. They usually return in June after 
leaving with their young in February. We have a peach tree grow¬ 
ing close to our back verandah. With the heavy crop of fruit 
several limbs have broken oft', leaving splintered points. I feed 
the birds on pieces pf meat and they have learnt what will happen 
when they see mo walking to the meat safe with the knife. They 
know I will place about 12 pieces on the verandah table. After 
I step back one bird comes down and after eating two pieces he 
starts to place piece after piece in the splintered points of the 
broken peach limbs until the whole lot is gone. In the meantime 
the other bird is helping itself. The bird.s pull the pieces of meat 
down between the splinters tight with their beaks so that they 
will not drop off with the wind. While I am writing this one bird 
flew off with a big piece after having placed a few in the tree. 

—W. L. GRANT, Collie. 

Red-capped Robin Influx.—Following on the note in the last 
number (p. 21) of the observation of a male Red-capped Robin 
(Petroeca goodenovii) between Lake Mealup and the south shore of 
Peel Inlet on May 14, the following reports have been received of 
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the occurrence of the species in the Perth and neighbouring dis¬ 
tricts during the autumn of this year (1949): Yanchep, Miss S. 
Elliott saw a male on May 10; Mr, A. Gardiner saw a male on 
June 5. Lesmurdic, Miss M. V. B, Green saw a male on May 10; 
it was still present a few days later. Bickley, Mr. W. H. Loaring 
saw a female on April 28 and 29. North Dandalup, Mr. T. M. Smith 
saw a pair, male and female, on June 16, li miles west of the 
railway line. West Coolup, Mr. Smith saw a male bird on his farm 
on May 26, June 2 and June 3. Coolup, Mr. A. H. Robinson saw a 
female on June 11. 

Messrs. Smith and Robinson had never previously observed 
the species in their districts, Mr. Robinson writes: “I saw the bird 
(a female) being chased by a female Scarlet Robin (Petroeca 
multicolor). Later again in the same locality I saw a similar 
occurrence with probably the same birds. The male Scarlet Robin 
showed no aggressive behaviour; he left the driving out of the 
stranger entirely to his mate.” EDITOR 

Occurrence of King River Perchlet in the Margaret River.— 
During April 1948 I visited the Margaret River, near Rosa Brook, 
in order to obtain specimens of the Pigmy Perch (Nannoperca 
vittaia) for my small aquarium. Here there are very deep, long 
pools of fresh water with shallower sections in between. It was 
in these shallow, weedy pools that I searched. I used a small net 
made of fly wire and was successful in obtaining the specimens I 
needed. I noticed that one of the fish was different from the others, 
having a more slender body and eyes larger in proportion. 

The fish were placed in the aquarium and I consulted the 
Western Australian Naturalist^ vol. 1, no. 3, to identify the strange 
fish. I considered it to be Nannatherina balstoni, the King River 
Perchlct, and this was later confirmed by Mr. Bruce Shipway. 
This fish kept apart from the specimens of Pigmy Perch, usually 
swimming within a few inches of the surface and seldom went 
to the bottom of the aquarium. I was using chopped-up earth¬ 
worms to feed the fish, but the Nan7iatherina did not eat for several 
days; then it would dash in for its share among the others. 

This fish had been in the aquarium about three weeks when 
one night I inadvertently left the cover off. In the morning I 
found it had jumped out on to the table and was dead. I placed 
it in preservative and later gave the specimen to Mr, Bruce 
Shipway. Several attempts to obtain further specimens in the 
Margaret River have failed. 

—H. O. WEBSTER, Waterloo. 

Wire Xesls of IMagpies.—The Western Magpie (Gy^njioi'hina 
dorsalis) is reported, from time to time, building nests entirely 
from pieces of wire. In the Gould Leagjie Notes, 1949-50, p. 25 
Mr. C. S. Hamilton, of the Government School, Kellerberrin, de¬ 
scribes such a nest from Lake Grace. It weighed 5 lb. and was made 
up of 238 separate pieces of wire ranging from Al inches to 4 feet 2 
inches in length, and totalling 243 feet in length. A much larger 
nest from Caron was sent for exhibition at the Wild Life Show by 
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Mr. E. H. Sedgwick. I’he nest was from the property of Mr. A. 
Farr, one mile north of Caron, and was built in a York gum. It was 
said to have been constructed in the 1947 season but was blown 
down by mid-September winds before it was actually used. The 
nest weighed 13^ lb. and when I took it to pieces, found it to consist 
of 286 pieces of wire which totalled 338 feet in length. The pieces 
ranged from 3 inches to 4 feet 10 inches, but most were between 
7 inches and 1 fool 8 inches, the mean length being 1 foot 2 inches. 
Most of the pieces were of twisted scraps of fencing wire of various 
gauges, willi several bits of barbed wire and a few lengths of 
thinner wire. There were also two wire bucket handles, some wire 
bent into the form of a spectacle frame, evidently by a child, and a 
length of lead-insulated telephone cable, 2 feet long. Besides the 
wire there was also a piece of twine which the bii'ds had cither 
knotted around the wires or passed the wires through the twine. 

—D. L. SERVENTY, Nedlands. 

Eucalyptus from Abrolhos Islands.—Some time ago I I'cceived 
from Dr. D. L. Servenly a specimen of a species of Eucalyptus 
from East Wallaby Island in the Abrolhos group, the first record 
of the genus from these islands. An examination showed the species 
to be Eucalyptus gracilis F. Muell., the Yorrel tree of the interior, 
commonly associated with heavy clay soils in low-lying situations 
and exhibiting a certain degree of salt tolerance. Since this species 
is, as far as we know, confined to the interior and nowhere known 
from nearer the coast than one hundred miles, it is of more than 
passing interest that it should occur again in a maritime situation 
growing in limestone soils. The plant from the Abrolhos is typical 
except that its leaves appear to be of thicker texture and of a 
brighter green. 

Dr. Serventy collected the plant on December 8, 1945, during 
a visit to the Abrolhos with Mr. G. P. Whitley and the late Erik 
Akerstrom in the ketch ‘Tsobel.’' The eucalypts grew only in one 
locality on East Wallaby Island and formed a dense but narrow 
thicket about 200 yards long, in a north-south line. The formation 
was of stunted tree growth, not mallee, and bent down by the 
southerly winds. The plants were in bud and flower at the time 
Mr. Akerstrom discovered the thicket about eight years previ¬ 
ously and stated that it had increased in width since he had last 
seen it but had become bent over more. Previously it had been 
taller. The height was now about 7-8 feet. 

—C. A. GARDNER, State Herbarium, Perth. 

An Iiitrodiiced Pond Snail in the Murray District.—The pond 
snail, Limnaea (Pepilimnaea) lessoni of eastern Australia, only 
made its presence felt in the Coolup swamps in the last few years. 
In 1940 we had a very light winter with a precipitation of only 20.30 
inches. Most of the peat swamps, which usually fill up in the winter, 
remained completely dry as did the “Yanjetlec” swamps, which 
usually have four or five feet of water in the winter months and do 
not dry ofT until January or February. At this lime as far as I 
know the snail was not present. It appears to have arrived during 
the winter of 1941 and had reached alarming proportions by Novem- 
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ber, 1944. For the next three years it was very plentiful, then in 
1948 there appeared to be a big decrease—the season in 1948 was 
a very late one. 

During the period of the rapid increase I had introduced water 
couch (Paspalnm dhiiichum) into the main swamp and this may 
have had some bearing on it. The snail feeds freely on this grass 
which grows up through the water, and when the snail is plentiful 
it may be seen in hundreds attached to the shoots. At other times 
it floats around with the shell hanging down, the opening flush 
with the water surface. At such times the ‘‘sip sip” sound of count¬ 
less snails is quite audible. The ideal habitat for the snail in this 
district is a rich peaty swamp completely cleared and carrying 
water couch. Birds do not seem to favour the snail for food as these 
swamps carry a big bird population, ranging from a variety of 
water-fowl, waders, herons, ibis, etc., to Magpie-Larks. Yet the 
snail is evidently spread either by birds or farm stock (cattle and 
sheep). This might be done through the adherence of mud to the 
feet of the animals. 

—ANGUS ROBINSON, “Yanjettee,” Coolup. 

Land-birds of Garden Island.—In November 1948 I made a five- 
day collecting trip on Garden Island on behalf of the Western Aus¬ 
tralian Museum. Eighteen skins were collected and two new 
records were made for the island. Dr. D. L. Serventy has in The 
Emu, vol. 37, 1938, p. 267, enumerated all the birds recorded for 
the island up to that date, and Mr. E. H. Sedgwick added others 
in The Emu, vol. 40, 1940, p. 130. In the following list the new 
additions are marked with an asterisk:— 

I met with 16 species of land-birds: Indian Turtledove (Strep- 
topelia chinensxs), Senegal Turtledove (S. senegctlensis) —both 
species occur in quite appreciable numbers. Banded Plover 
(Zonifer tricolor)* —a group of about eight on the beach near the 
homestead. Kestrel (Ealco cenchroidea). Golden Bronze Cuckoo 
(Chalcitea one specimen was seen; it was not calling. 

Welcome Swallow (Hirundo neoxena). Willy Wagtail (Rhipidnra 
tricolor). Grey Fantail (Rhipidura fulighlosa). Golden Whistler 
(Pachycephala pectoralis) —fairly numerous. Western Warbler 
(Gerygone fuHca). Sihw-eyc (Zosterops austvalasice) —undoubtedly 
the most numerous and widely distributed species on the island. 
Singing Honeycater (Meliphaga vireacenH) —fairly numerous. Aus¬ 
tralian Pipit (Anihus austrnlis)—on\y found at the south extrem¬ 
ity of the island. Raven (Corvus coronoidcs). Grey Butcher-bird 
/'Cracticus torgnatns). Western Magpie fGynmorhina doi'salis )— 
four birds seen near the homestead. Five species recorded by 
earlier observers were not met with by me (namely, Brush Bronze¬ 
wing, Kookaburra, Sacred Kingfisher, Tree-martin and White- 
fronted Chat). 

Tammar fMacroptos eugenii) were very plentiful in the thickets 
and would come within a couple of chains of the houses. I did not 
meet with any reptiles or amphibia. 

—KEN BULLER, W.A. Museum, Perth, 












The Crimson Chat at the nest; male (left) and female (riffht). 
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the breeding of crimson chats in the 

MORAWA DISTRICT IN 1949 

By S. R. WHITE, Government School, Moravva. 

Bird movements in the Morawa district during 1949 were of 
unusual interest and the breeding season was marked by the 
occurrence of several species of birds not seen here during 1948. 
Climatic conditions over the last two years have been in strange 
contrast. During the whole of 1948 many local rain gauges regis¬ 
tered less than a total of seven inches and a comparative drought 
persisted until late July of 1949, but the late season developed 
remarkably well. Favoured by well-spaced falls and mild tempera¬ 
tures there was luxuriant growth, abundant insect life and profuse 
nowering of both annuals and perennial shrubs. 

In 1949 the songs of White-winged Trillers and Rufous Song 
L-ii-ks—absent during 1948-were conspicuous. There was an extra¬ 
ordinary invasion of Red-capped Robins and unusual late-summer 
congregations of Little Crows, numbering up to 200 birds. Occasion¬ 
ally such flocks were heard at night and, on one occasion, seen 
by moonlight. Avocets and White-headed Stilts bred in numbers 
throughout the local salt lake system. Unusual records included 
the Bourke Parrot, Weeros breeding throughout the district and 
widespread flocks of Crimson Chats (Epthiamira tricolor) also 
breeding locally. The appearance of the latter species and its nest¬ 
ing activities, confined to only a few weeks, offered an excellent 
opportunity for closer study and photography. The following 
account is based mainly upon notes taken in a particularly favour¬ 
able locality bordering a salt lake some two miles to the south 
of the township of Morawa and on the main road. 

OCCURRENCE 

The only previous note which I have made on the Crimson 
Chat was a sight record of a pair of birds at Merkanooka, 12 miles 
westward, in February 1941. Shortly afterwards I left the district 
and did not return again until February 1948. Very few local resi¬ 
dents know the bird, but those who do describe it as an occasional 
visitor during the dry months. 

The extraordinary 1949 invasion of the species, in numbers, was 
first noticed on September 8. On that day I was surprised to find 
about a dozen birds in an area of salt-bush, cv'erlastings and grass. 
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bordering samphire and salt lake on the southern outskirts of 
Morawa. This small flock had not been there at the time of a 
previous visit about a fortnight earlier. 

During subsequent weeks numbers appeared in suitable habitats 
closer to the town while frequent reports of their presence came 
from many other adjacent localities. From numerous points within 
a 20-mile radius came ‘queries concerning the identity of an 
unfamiliar little "red-bird." It soon became apparent that the 
Chats would breed locally. 

Serventy and Whittcll (Handhoolc of the Birds of Western Aus- 
tralia, p. 8) indicate thdt in the North-west the Crimson Chat is 
regarded as a species which will nest immediately after good rains. 
As the White-fronted Chat (E. albifromij had commenced breeding 
in the district in June, I at first considered that the Crimson Chat 
had bred earlier. All of the birds seen on September 8, however, 
were adults. 

On September 12 I returned again for a closer examination and 
from the general behaviour of the Chats felt certain that they were 
about to nest. Mostly they were scattered about in pairs and any 
contacts between pairs cind odd birds were accompanied by much bill 
clicking and chasing. 










The next visit to the area on September 22, revealed that nest 
building had already commenced. A male and a female were watched 
carrying fine twigs and grass to a partly-constructed nest about six 
inches above the ground in the base of a tea tree clump. This site 
is indicated as A in Figure 1. Shortly afterwards a second nest C 
containing three eggs was found in a salt bush and about four inches 
above ground. 

On September 26 an additional five nests, bringing the total in 
the area to seven, were located. Another was found on September 
28 while a much closer examination made on October 3 revealed 10 
nests, each with three eggs or three recently hatched young. 

Between October 3 and October 25 several visits were made and 
the whole section carefuly culled for nests which were-marked to 
av'oid confusion and plotted on a plan. The total reached a maximum 
of 16, of which three at this stage had been deserted after each 
containing three eggs. Rain and strong winds over a period of some 
days was the probable cause. 

By October 25 many young had already left the nests and were 
concealed under salt bush and among the drying grasses; several 
territories had been completely abandoned and the population density 
had passed its zenith. Meanwhile smaller communities under 
observation elsewhere had almost completed a similar rapid cycle. 
Young were on the wing everywhere. 

OBSERVATIONS ON BIRDS NESTING AT J 

The days of October 10 and 11, between 9 a.m. and 3 p.m.. were 
spent in continuous observation and photography at the nest marked 
J. During this period data on the activity and behaviour of birds 
within range was collected. At the time there were three partly 
feathered young in the nest. * 

Calls and song.— The call of the Crimson Chat is generally de¬ 
scribed in texts as a metallic note resembling that of the White- 
fronted Chat. This note, although occasionally used, was not typical. 
Five calls could bo recognised. 

(1) A sweet but shrill whistle usually uttered three times: 
“wheeel wheee! wheee!” 

(2) A mournful whistle in two syllables, “tee-wheeee—!'’ uttered 
by the male. A good deal of this calling was used by the 
birds when they were establishing territories. 

(3) A low truculent chatter usually uttered when a territory 
holder charged a straying neighbour. 

(4) A plaintive hissing made by birds attempting to use the 
injury feigning decoy. 

(5) A metallic "ting!” somewhat resembling the call of the 
White-fronted Chat. This appeared to be used as a flock call. 

Mating. —Occasional matings were witnessed on a number of dif¬ 
ferent territories throughout the area. Birds of nest J on October 10, 
between 10 a.m. and 10.30 a.m., twice attempted to mate. Once the 
male initiated proceedings by crouching and tilting the body and 
shaking his tail from side to side. He was then mounted by the female. 
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Defence of territory.—The habitat occupied by the chats coj^, 
sisted of fairly open salt bush and grassland and running into saro. 
phirc on one side. Elsewhere Ihe edges were flanked by jam and 
cucalypt throughout which numerous Red-capped Robins were breod. 
ing. On September 22 1 watched with great interest a series of on- 
counters between a pair of Chats from nest A and a pair of Roci- 
capped Robins whose territory lay adjacent, hut among the jam trees. 
Time after time the birds charged one another without either pair 
offering to give ground. Finally the Chats retreated. At the time, j 
formed the opinion that the conspicuous red colour of the males may 
have lead to some confusion. David Lack (The Life of the RohUi^ 
chapter XII) describes a series of experiments in which the rod 
colour patch on the breast of the English Robin appears to be of 
special significance in relation to the holding and defence of territory 
Willie Wagtails and the Narrow-billed Bronze Cuckoo were also 
attacked by Chats when they encroached on territories, but they 
did not resist. 

Chats most frequently attacked members of their own species 
which strayed in the course of food gathering or which chanced to fly 
across and infringe a territory. On the morning of October 11, a plot 
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Fig. 2. The approximate territory of birds nesting at J. The dotted 
lines represent the paths followed when attacking neighbouring Chats. 
The continuous lines lead to frequently used food-gathering locations. 
Distances are given in feet. G, H, I and K are the nearest nests. 
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was made of the points at which the holders of territory J attacked 
other chats. In the course of gathering larvae for their young the 
parents had a number of well-defined spots to which they most fre¬ 
quently returned. These were also plotted as a series of straight lines 
radiating from the nest. The shaded portion of the diagram indicates 
an area bounded by the outer extremities of these radiating lines and 
serves to give some idea of the extent of a territory. It has been 
defined by food gathering sorties and by aggression towards other 
Chats. For purposes of comparison its area can be reckoned as rough¬ 
ly equiv’^alent to a square 25 yards across. During all the watching 
of individual pairs of Chats, parents feeding their young collected 
food only from an area immediately surrounding their nests and did 
not forage on a “common territory”. 

Nests.—Nests of this particular community were, with only a 
single exception, built in salt bushes, and all were between three and 
six inches above the ground. Elsewhere salt bush was also a favourite 
but was not invariably used. Four nests were examined in some detail. 



Inside measurement 

Outside measurement 

No. of 

A ... 

. l:lin. 

2iin. 

512 

B ... 

. lAin. 

2Mn. 

400 

C ... 

. l^in. 

3:n. 

— 

D . 

. 1-Tn. 

2Vn. 

520 


Overall s'ze and firmness of structure varied considerably, as did 
the character of the individual twigs used to form the foundations. 
Nest C consisted of 293 twigs alone, without the lining, and some of 
the twigs were as long as 10 inches. Generally, linings consisted of 
fine grasses, hairs and bark fibres. 

Brooding, feeding and nest hygiene,— Both males and females 
brooded, fed the young, and assisted with nest hygiene. Caterpillars 
and larvae constituted the main food items but occasionally winged 
insects wore fed to the young. 

SUMMARY 

The Crimson Chats did not arrive to breed until favourable 
climatic conditions had developed an abundant growth of herbage. 
White-fronted Chats began nesting in June after first falls of rain, 
but before the grasses were showing. 

Within a few days of their influx the Crimson Chats began nest¬ 
ing and within a month of arrival nesting had reached a climax. 
Within two months of arrival many young were on the wing and with 
their parents had deserted the original nesting territories and flocked 
on common feeding areas. 

All of the nests which I saw were grouped into communities, and 
this may have some relationship to the coincidence of breeding and 
the short duration of the breeding period, which in this case very 
definitely covered the period of most abundant caterpillar supply. 
(Fraser Darling in Bird Flocks and the Breeding Cycle mentions how 
a bird may be influenced to a certain action by the sight of another 
performing it). In view of the apparently brief period of maximum 
food supply there seems to be some necessity for such a typically 
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arid-country bird as the Crimson Chat to be able to time its breeding 
cycle to such favourable periods and to avoid its prolongation into 
less favourable or adverse conditions. A social nesting habit may 
under these conditions be of great value. 

Birds observed on the seven acre area hold territories surround¬ 
ing their nests and the main purpose appeared to be to ensure an 
adequate food supply for the nestlings. Both sexes defended the 
territory by song and by aggressive bill clicking displays. The male 
may have used his conspicuous colour as well. 

After leaving their nests family parties Hocked on common 
ground. 

The influx of Crimson Chats coincided with one of the best 
“growing” seasons within the memory of local farmers. Although 
rains were much later than usual well-spaced falls and mild tempera¬ 
tures combined to create highly favourable conditions for the food 
supply required by the Chats. 

OBSERVATIONS ON MARSUPIALS IN CAPTIVITY 

By L. GLAUERT, Western Australian Museum, Perth. 

Over a period of years several individuals of three species of 
native marsupials have been kept in captivity at the Museum, 
enabling observations to be made on them in respect to certain 
phases of their life history. The following is a summary of our 
experiences:— 

AUSTRALIAN BANDICOOTS (Family Peramelidae): 

Quenda {Isoodon obesulus): 

In some parts of Australia Quendas are accused of eating 
potatoes and root crops, an accusation which experiments made 
at the Museum showed to be groundless. Animals kept without food 
for a couple of days were offered potatoes, carrots and turnips 
which they refused to touch in spite of their hunger. But worms, 
insects, ipiders and even scorpions and centipedes were seized at 
once and devoured with evident relish. 

One little animal, which was a pet at the Museum for a number 
of years, reached us when it was about the size of a half-grown 
rat. At that time we knew nothing of the animal’s liabits, although 
its teeth suggested it was an insect eater and perhaps a flesh 
eater, too. We therefore gave it a certain ration of raw meat daily, 
to which were added such insects as we could obtain. We even 
tried live scorpions and centipedes and found that in every case 
the animal knew how to deal w-ith its prey. With a rapid scramb¬ 
ling movement of the forefeet, which \vas rather like a strenuous 
patting, the animal used to crush its victim, then lifting it to its 
mouth, or bending down for the purpose, the coup-de-grace was 
administered. Centipedes were bitten behind the head, but scorpions 
were bitten on the tail, thus making the sting useless. 

As an experiment I, on one occasion, offered the animal a 
mouse which had been caught in s trap at home. To my astonish- 
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ment the Quenda pounced on tlie little rodent, patted it in th<r 
manner I have described, then lifting the victim to its mouth, 
crushed the skull between its powerful teeth and began to devour 
it. I watched the animal for a few minutes and then went to fetch 
a friend to show him what was happening. Imagine our astonish¬ 
ment when we reached the cage, to find that there was no trace 
of the mouse, body, skin and fur all had disappeared. 

Although usually nocturnal the Quenda will sometimes spend 
the whole day in some activity or other, not seeming to be distressed 
by the bright sunlight. The day. however, is usually spent im a 
well-built nest which is constructed with great pains and ingenuity- 
A Quenda, intent upon house-making, will level off the surround¬ 
ing vegetation as though a scythe has been through it, the material 
obtained being piled into a rounded heap inside which the animal 
sleeps secure. The nest is made of grass and vegetation and may 
form a mound of considerable size. No permanent entrance is.; 
provided, for the animal will emerge at any point, and having done 
so will at once set about making its bed, shaping up the mound 
and closing the opening out of which it came. When it wishes to 
retire, it simply burrows into the heap at the nearest point, and 
when inside moves about to make itself comfortable, closing the 
entrance in the process. 

The Quenda seems to have an instinct enabling it to sense 
approaching rain, for before a change in the weather it would 
add to the nest mound with feverish activity, one animal even 
vacating its nest and .seeking refuge in a box placed in its enclosure. 

Though gentle and quiet when handled, the Quenda is very 
pugnacious and it is rarely that two can be kept together. A pair 
which reached the Museum alive some years ago were placed in 
a large cage with plenty of straw and other material for nest 
making. They were well fed and although unable to deal with all' 
the meat given them they spent the night in deadly combat, the 
victor having followed the established practice of endeavouring' 
lo eat the vanquished. In this case, however, he was unable to 
do so, probably because of the very ample meal that had been 
provided the evening before. 

The females must bo very wary and secretive when carrying 
out their parental duties, for we have never received at the 
Museum a female with young in the pouch. 

POSSUMS {Family Phalangcridae); 

Xoolbenger or Honey Possum (Tarnipes spe7iserae): 

Our experience with this species is mainly limited to a speci¬ 
men which the Museum received from Mr. William Gibb, of 
Balgowie, on the King River, in 1926. Mr. Gibb forwarded two 
specimens, of which one unfortunately died a few days after arrival. 
The other survived for over two months. Although in the hush 
the animal is mainly nocturnal, the little captive being fed in the- 
daytime, gradually changed its habits and was therefore easily 
observed. It was nimble and active, able to climb along the slen- 
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derest twig, safeguarding its posilion with the help of its long 
tail. It would often hang upside down, particularly when feeding 
on tile flowers and was astonishingly quick in its movement. When 
sleeping the animal generally rested on its rump, hunched up, with 
the long snout bent down between the fore limbs with the tail 
bi'ought forward over all and turned down the iiack as though 
wrapped round the little body. 

This little Noolbcnger, wliich became quite tame, was kept 
in a large cage in which was fixed the branch of a tree with a 
biid’s nest to act as il.s sleeping quarters. For food it received .a 
varied diet, bread soaked in water and plentifully covered with 
sugar was always available, a small tin of honey was placed in the 
cage occasionally, whilst every day fresh bush flowers, princ'pally 
banksias, hakcas and dryandras, were given. The sugared bread 
and honey were readily eaten, and before long the little creature 
learned to come on to my hand to take sugar from my mo'stened 
finger tips. The method adopted was quhe interesting, the Nool- 
benger would climb up a finger and remove tlie sugar with its 
tongue, then it would descend to the palm and climb up another 
finger, repeating the process until its hunger was satisfied. In no 
single instance did the animal move directly from finger to finger, 
although it could easily have done so. When a banksia cone was 
placed in the cage great excitement was noticed, the animal at 
once proceeding to investigate the flower spike, pushing ?ts long 
tongue to the bases and licking the pollen off the stamens. Later 
in the season, when no more banksia was available, the large 
dryandra seemed to be a very satisfactory substitute. It was 
remarked at the time, that the Noolbenger took absolutely no 
interest in any of the wattles that were offered to it. 

It was long believed that the Noolbenger was confined to the 
country around Albany, where the animal was first discovered, 
but the material sent in during the last few years to the Museum 
shows that at the present time, its range extends through the 
coastal country from the Irwin River in the north to the country 
around Esperance. It has also been found as far inland as the 
Stirling Range. It is not rare in the country around Perth, .a 
number having reached the Museum from West Swan, Belmont, 
South Perth and Shenton Park. Perhaps the little animal can, with 
justice, be I'egarded as a permanent resident of King’s Park. 

Muiuhirtla fCercarteUis concinnns): 

Mundardas, or Pigmy Possums, have on several occasions 
reached the Museum alive, in spite of the fact that the senders, 
hoping to provide for the little animal on its journey, gave it noth¬ 
ing but grains of wheat or bread crusts to eat on the way. Now 
and again we have been able to keep the animal for some months, 
but the diet we found was much more varied than is generally 
supposed. Sugar, honey and jam were always eaten, but I gained 
the impression (hat these were rather to be regarded as delicacies, 
the principal food being insects of which any number might be 
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taken. Grasshoppers, blowflies and houseflies, put alive into the 
cage would be caught with remarkable dexterity and often nothing 
would be left except the wings, although in the case of the larger 
grasshoppers the legs and part of the skin would also be rejected 
probably Ixjcause they were too hard. Certain moths, various kinds 
of insect grubs, and even spiders, arc taken if offered; from wliich 
vve might infer that small as the animal is, it is distinctly to be 
classed as a friend of the agriculturist. 

A Mundarda was presented by Miss J. Brittain, of Scarborough, 
on March 27, 1939. At that time I thought that Miss Brittain was 
presenting merely a healthy well-nourished specimen, but a fort¬ 
night later when the animal was being examined we noticed a tiny 
brownish tail projecting from the pouch. A closer examination there 
revealed that the little mother had no less than six young in her 
pouch, the animals being about the size of a small pea. Four days 
later the young were considerably larger, three of them being out¬ 
side the pouch probably because they could not squeeze in. They 
were still naked but the hair was beginning to grow on their bodies. 
On April 22, a week later, the body was completely covered with 
bluish-grey fur, the animals had grown considerably but the eyes 
were still closed. On April 24 one venturesome youngster, with eyes 
open had wandered from the no.st and was exploring the cage. On 
April 29 all had their eyes open and were active. This necessitated 
moi'c roomy quarters, so the mother and her family were ti'ans- 
ferred to a large case fitted with two branches and with a box, 
inside which tlio mother made a cosy nest of cotton wool and teased 
rope. During the day the family was generally asleep, but by five 
o'clock one or more were roaming about the cage. When night had 
fallen they became busy hunting the live insects provided, and 
exhibiting marvellous feats of agility, climbing about the branches 
after the grasshoppers, which they captured with great dexterity. 
On such occasions full use is made of the long slender tail, by which 
the animal will hang when reaching from one branch to another. 
Unfortunately the animals died during the following Christmas holi¬ 
days as the result of an accident. 

A JEWEL BEETLE OF THE FLOODED GUM 

(Melobasls sexplagiata) 

By R. P. McMILLAN, "Glendcarg," Bejoording 

In practically every flooded gum (Exicalyptus rudi'i) examined, 
I have cut out from the bark a very beautiful little jewel beetle 
known as MelohaniH nexpUigictta Laporto and Gory, 1837. 

The following description may help to identify the beetle: Head 
golden, in some cases it may be a fiery copper. Thorax, coppery, 
the sides giving off golden-green reflections. Elytra, violet, with 
green and golden reflections. An elongate spot below the scutellum. 
A spot on each shoulder. Two narrow bands of fiery copper on 
each elytron, one situated a little above the middle, the other 
midway between it and the apex; neither of these bands touches the 
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-suture, and the lateral margins between the shoulders and the first 
band are of the same colour. Underside, golden green and in some 
cases it may be violet. Legs and antennae cyaneous, the basal joint 
of the latter green. 

I have cut this bottle out of flooded gums from places as far 
aparl as Mandurah, the vicinity of Perth, Northam, Toodyay, 
Quairading and Tammin, I have found the beetle in practically every 
tree examined, which may mean that wherever there are flooded 
gums this beetle will be found. 

Tlie only way I have collected this beetle is by cutting- it from 
its breeding place, the bark of the flooded gum. Apparatus required 
for this operation is a tommyhawk, a pair of forceps and the neces¬ 
sary collecting jars. Select a gum that has plenty of rough bark. 
The best place to start the search is on the side away from the 
prevailing weather. Start chipping into the bark at the same time 
looking for dead patches in the otherwise healthy bark. The next 
thing is to explore this patch, for it is here that the larvae and 
beetles are found. Tunnels formed by the larvae usually run down 
the tree, and the beetle is usually found at the bottom of these 
tunnels, with its back to the trunk and head pointing up the tree. 
Great care should be exercised whilst ‘‘chipping", as many of the 
beetles can be missed and drop into the debris at the base of the 
tree. 

The larvae, which arc plentiful as a rule, are found in groat 
numbers in the one spot. When ready to enter the pupal stage they 
assume a waxy-like appearance. When new the larvae have a distinct 
blood or black streak down the back. They are quite easy to rear 
in specimen cases if a little of the dried bark they were found in is 
placed in the case with them. 

The mature beetle remains in the tree from early June till late 
September, and after that the only specimens left are the victims 
of a fungus. What puzzles me is that, as far as I know and have 
been able to determine, this beetle has never been taken alive in a 
free state. Has any reader had this experience? 

What tree or shrub does the free adult visit? Perhaps it may 
be the highest branches of the eucalypts but I have never succeeded 
in taking it so far. 



MelobuKia sexplagiata, x 5. Olive Seymour del. 
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PALLID CUCKOO OBSERVATIONS, 1949 


Report by J. GENTILLI, Nedlands. 


The request by “The Naturalists” in their broadcasting session 
through station 6PR for a report on the first appearance or call of 
the Pallid Cuckoo (Cucuhis met with a very satisfactory 

response. By the end of the season 80 letters had been received. 
Only two or three could not be used because they were loo vague 
(“I heard it three weeks ago”; “I saw it in January and Febru¬ 
ary”): one gave a description of a bird which certainly was not 
the Pallid Cuckoo; one described a call which obviously belonged 
to another species. 

Correspondents mostly used the standard name—Pallid Cuckoo 
—but many also referred to it as “rain bird”, some as “weather 
bird”, a few as “storm bird”, one as “wet bird” and one as “spring 
bird”. The name “scale bird” given in the Handbook of Birds of 
Western Ato^tralia and the unfriendly “brain-fever bird” were never 
used. 

This year the Pallid Cuckoo was fii'st reported .seen at Cooker- 
nup on May 11 and at Yanchep on June 5. The latter report proved 
incorrect, because the bird seen was the Fantailed Cuckoo. It is not 
impossible that the earlier report may also prove erroneous, it 
being rather difijoult to identify the bird at sight from a distance. 

The dates when the Pallid Cuckoo was first heard were: 


JUNE— 

3 —Mooliabeeneo 
14 —Marybrook 

19—Armadale. Konnongorring 
23 —South Bunbury 
25—Coolup. Subiaco 

27— Kaloorup. NccUands, Yarloop 

28— Boyanup. Elgin 

29 — We.st Midland, West Swan, 

Wokaiup 

30 — Glen Forrest 

JULY— 

1— Busselton 

2 — Albany 

3— Plntharuka. Thomson’s Brook 

4— Bassendean. Harvey 

5— South Belmont 

6— Kalamunda. Pithara 

7— Hamel 


JULY— 

9—Bo Allia (Busselton area). 

Claremont 
1(5—Waddi Forest 

18— Greenbushes 

19— Waterloo 

20— Caversham 

21— Bridgetown, Donnybrook, 

Jltarning, Margaret River 
23—Mandurah 
25—Benger 

AUGUST— 

6— PInjarra 

7— Burekup 

10— Bunbury 

11— HUI View (Moora) 

12— Perenjori 

25—North Cottesloe 
3i—Lake Grace 


Obviously so many records of first calls pi'ovide a confusing 
plenty. A simplified pattern may however be obtained by consider¬ 
ing only the very first calls recorded in any large area. The map 
published herewith shows this pattern as it is tentatively inter¬ 
preted. The Pallid Cuckoo arrives from the north and travels south¬ 
wards through the northern agricultural districts early in June. 
Very few calls are recorded because the weather is too di^y, as is 
shown by the diagram published with this report. By the middle of 
June the bird has reached the far South-west, and a few days later 
more favourable weather conditions result in many first calls being 
recorded. It is only late in July that the eastern agricultural dis¬ 
tricts are wet enough to provide suitable conditions for the bird's 
activities, and the first record (at Jitarning) is on July 21, the 
second (at Lake Grace) as late as August 31. 
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Records from Pintharuka (July 3), Pithara (July 6) and Waddi 
Forest (July 16) show that widespread calls do not occur in the 
northern agricultural areas until after conditions have been favour¬ 
able, notwithstanding the earlier presence of the bird in the districts 
while on the way south. 

Summing up, there seems to be a considerable delay between 
the first arrival of the Pallid Cuckoo and its first calling in the 
northern agricultural districts, the arrival taking place early in 
June or even earlier, the first widespread calling taking place to¬ 
wards the middle of July. In the South-west on the contrary there 
is no lag between the arrival of the Pallid Cuckoo and its first 



Fig. 1. The map shows the supposed migration routes followed 
by the Pallid Cuckoo. The bird is much more numerous and more 
active in the South-west, where its arrival almost coincides with 
the most favourable weather. The drier districts have recorded 
the bird later in the year, and not as frequently. 
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calling, because the arrival takes place towards the end of June, 
wpen moisture conditions are already favourable. 

One may possibly suggest that tl^e exceptionally dry weather 
cxp^^rienced in June this year delayed the opening of the calling 
season for the bird. The very late records for Perenjori and Lake 
Gr^ice may show that the bird perhaps refrains from calling until 
adequate moisture for “nesting” activities is available. On the other 
hand, Mrs. D. Gibbs (Ferguson, via Dai’d«nup) was told that the 
Pallid Cuckoo “whistled all through the drought year of 1914”. A 
correspondent from Henley Park, West Swan, observes that it 
stai’fs calling “about the middle of June, but does not whistle very 
much until August and September." Actually this correspondent 
says that this year’s date of first calling, June 29, is the earliest he 
has ever recorded. This being so, the particular dryness of June 
1949 does not seem to have afTected the calling of the bird. 

Mr. J. M. Harvey, from Thomson Brook, near Donnybrook, 
mentions that the Pallid Cuckoo's first calls, on July 3 and July 4, 
were not very persistent. Having observed the bird for some 40 
years, Mr. Harvey stales that “it generally does not appear until 
the wet weather sets in constantly.” Both the rain and the Cuckoo’s 
call were intermittent at the time of the record, and Mr. Harvey 
mentions that the call becomes frequent with the appearance of a 
kind of caterpillar which is the Pallid Cuckoo’s favourite food. 

Mr. Harvey also noticed “that the bird’s frequent call generally 
foretells very wet weather. Whether it is because these cater¬ 
pillars arc very plentiful under such conditions, or that such 
weather pleases this bird", one cannot determine. The Pallid Cuckoo 
usually stays in the ai^ea “all the spring even after the caterpillars 
have gone and does call then during fine weather but during a 
spell of damp showery weather the call livens up more constantly.” 
In the 1948-1949 summer “it was calling between Christmas and 
new year”, when there came “a rather wet week”. 

Usually the Pallid Cuckoo “disappears when summer really sets 
in. Most years it first appears during July only when the constantly 
wet season starts”. This is the first year Mr. Hai'vey noticed the 
bird’s call before such weather conditions, but as he correctly 
suggested in his letter, July was to see a succession of many very 
wet days. 

The relationship between the bird’s call and the weather is also 
suggested by Mrs. T. Murray, of Wellesley Ford, Harvey. Mrs. 
Murray “heard it about 10 a.m. on Sunday, July 10, and then again 
in the afternoon”. On Monday, July 11 "it was to he heard practic¬ 
ally all day”. On the following day, Tuesday, July 12, the weather 
was very wet, and judging from this weather, Mx\s. Murray con¬ 
cluded, “the bird is very aptly named”. 

Mr. Allan Gibb also suggests some relationship between the 
weather and the call of the Cuckoo. On August 27, Mr. Gibb saw 
two Pallid Cuckoos “flying, and appearing very unsettled , . . and 
whistling continuously”. Judging from previous experience Mr. 
Gibb forecast a storm “and by all accounts that proved correct”. 
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An observer from Bridgetown states that the Pallid Cuckoo 
does not give a good indication of the weather there, "for it would 
take a wizard to do that here”. In Northam, where the same ob¬ 
server lived for eight years, one “could depend on it raining very 
shortly after hearing him”. 

Master Kevin Powell, writing from Armadale, states that the 
Pallid Cuckoo visits him quite often and whistles in an old tree, 
and then people “know llw*t rain is near”. 

Nearness of the rain may be a sufficient factor. It is true that 
an observer from Benger recorded the call of the Cuckoo “on July 
25 at about 10 o’clock in the morning, the first fine morning ex¬ 
perienced for several days, no wind and almost cloudless sky”, but 
rain during the days immediately preceding and following might 
well be sufficient to create favourable conditions even during an 
interval of clear weather. The weather map for July 25 shows wide¬ 
spread rains throughout the South-west. 

It was deemed desirable to analyse the call records in conjunction 
with the weather maps for June and July. The diagram published 
herewith shows the result of this anaylsis in a graphic form. 

The first call, recorded at Mooliabeenee on June 3, corresponds to 
the first general rains and to an invasion of Tm (tropical maritime) 
air.* The rains la.sted about seven days, gradually affecting smaller 
and smaller areas, and finally died out wih the arrival of Tc 
(tropical continental) air. No further call of the Cuckoo was re- 
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Fig. 2. The results of Pallid Cuckoo observations tabulated 
so as to make comparisons and deductions as easy as possible. The 
first line shows the dates in June and July. The second line shows 
when the first call of the Cuckoo was recorded in any locality (the 
metropolitan area being counted as one locality for this purpose). 
The third line shows the rainfall for each day: one cross means 
local falls, two crosses several local falls; three crosses widespread 
rains; four crosses general rains. The next lines show the days 
of weather control by Tin (tropical maritime), Tc (tropical contin¬ 
ental) and Pm (polar maritime) air respectively. Tropical mari¬ 
time air is warm and moist, tropical continental air is dry and 
may be hot in summer and cool in winter, polar maritime air is 
cool and moist. It may be seen that the heaviest falls of rain are 
associated with Tm air, and are associated with the beginning of 
calling activities of the Pallid Cuckoo. 


• The classUlcatlon of air masses is based on the daily weather map show¬ 
ing position of fronts and wind directions, and may be approximate in some 
cases when modified air masses are involved. 
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corded until June 14. After eight days of Tc control, a stream of Tm 
arrived from the north-north-west, and brought general rains. Two 
more call records followed immediately, on the day when Tc air 
again took control of the weather. There were no further call 
records during the follovving three days—June 20, 21, 22—when 
there wore A'onic local rains, but the air was on the whole dry. 

From June 23 to June 30, there were now call records in ten 
different localities (metropolitan area excluded). This was the first 
long period of Tm control and general rains. The rains continued 
until July 7. although Pm (polar maritime) air seemed to control 
June 30 and Tc July 1 and 2. By July 7, the first call of the Cuckoo 
had been recorded in 22 localities out of 39 outside the metropolitan 
area. 

There were no records from July 10 to July l.'l. Then 10 
first records followed within ten days, with four on July 21 alone. 
The weather had been controlled by maritime air masses throughout 
this period, mainly Tm until July 25, mainly Pm from July 26 to 
July 31. 

The analysis was not continued into August because first 
records in that month were far less significant except in the drier 
districts, for which not enough information was available. 

Much more information is required before any conclusion may 
be reached, but it might be suggested at this stage that Tm air 
and the general heavy rains which it usually brings provide the best 
conditions for the activities of the Pallid Cuckoo, if the call of the 
male bird may be taken as an indication of these activities. 

Does the Pallid Cuckoo arrive at different times in different 
years? 

Mr. A. G. Byrd, writing fi’om Harvey, states that he usually 
hears it “about the third week in June or early in July”. The 
earliest date Mr. Byrd remembers is June 10, about 1945. The 
chance e’em.ent in these observations should not be overlooked. 
Mr. Byrd h'mself states that this year he heard the Pallid Cuckoo 
call early in the morning of July 4, “then did not hear it again 
until August 1,” and since then has hoard it every day calling 
throughout the day. However, the Pallid Cuckoo was I'ccorded as 
calling about July 7 near Hamel, on July 9 at Bo Allia (Busselton), 
on July 18 at Greenbushes, on July 19 at Waterloo, on July 21 
at Bridgetown and Donnybrook—all localities which are not very 
far from Harvey. The call recorded by Mr. Byrd on July 4 might 
have easily been overlooked. 

There are very few records from the northern and eastern 
wheatbelt. It may well be that the Pallid Cuckoo does not reach 
the eastern areas, preferring the wetter districts of the South¬ 
west. On the other hand, in order to reach the latter region after 
coming from the north, the bird should fly over the northern wheat- 
belt. A report from Mrs. W. Hogbin may bear this out. Writing 
from Waddi Forest, Coorow, Mrs. Hogbin states: “I heard the 
first call here on July 16. Strangely enough I have only heard it 


63 





the one morning. It called for four or five times and then no more, 
but my lad thought he saw it the same day. ... It never stays 
long but I think previously I have heard it staying about for a 
couple of days.” 

Could it then be assumed that Pallid Cuckoos only stop in the 
- northern agricultural areas on their way south? Or is it that the 
broadcasts appealing for observations were not extensively l)eard 
in those areas? This may be possible, but there are about four 
times as many records from places south of Perth as there are 
from places north of Perth, within the same radius. The difference 
is quite significant. The call of the Pallid Cuckoo is^ much more 
frequent in the South-west than in any other region. Is it because 
the bird itself is more frequent, or stays longer, or is it because the 
call is associated with “nesting” activities and these activities arc 
most easily carried out in the wetter and richer South-west? 

Only constant and patient observations in the drier districts 
and in the North-west and Kimborleys may provide some clue as 
to the migration of this fascinating bird. Observers in the South¬ 
west could perform a useful service to science by recording the 
call of the Pallid Cuckoo over a longer period, preferably through¬ 
out the season, so that the length of “residence” of the bird may 
be known. 


NOTES ON THE ANT-LIONS OF THE SUB-FAMILY 
MYRMELEONTIN/E 

By WALLACE H. MATHEWS, South Perth. 

The genus Acunfftac/Lis and its allies Mestreasa and Cosina, 
in the Ant-lion sub-family of Myrmeloontinac, include ton species 
of large size. They arc handsome grey and whitish insects with a 
very haii’y body and a wing span of fi’om 3i to 7 inches. Some of 
the larger species of these insects come from the inland deserts 
of our continent. 



Fig. 1. Larva of Acanthaclisis fundata. x 3. 
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Fig. 2. Adult of Accmthaclisvi sp. on jarrah picket, showing 
the protective markings 

Their larvae are very large (25 x 9 mm.) and do not form 
pits but lurk under debris or loose soil and have the habit, during 
the night, of moving backwards just under the surface of the 
sand, with only eyes and jaws exposed. The many trails running 
over the surface of the ground, often seen on a windless morning 
and sometimes mistaken for lizard tracks, are made by these 
insects in their search for prey. They will live in the larval form 
up to three years and will then spin a cocoon of silk, the outer 
layers being cemented with sand grains. After pupation it might 
be 12 months before the imago will emerge. 

The mature insect is about 45 mm. in length, some of the 
species being slightly larger. It is marked in grey, white and black, 
each of Ihe species having a distinct body pattern. The antennae 
are short and clubbed and marked wth alternate rings, light and 
dark. The colouration of the entire insect is such that, when at 



Fig. 3. Diagram illustrating the cubital area (shaded) of the fore- 

wing. 
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rest cn a piece of weathered jarrah, such as a picket fence, or 
along a wire clothes line—both of which are favourite resting 
places— the protective markings so blend with their surroundings 
that the insects are very hard to discover. They rest in the chosen 
position ail day and fly at dusk when they can bo observed hawk¬ 
ing for mosquitoes and other insects which are their food. If an 
insect is approached quietly and unhurriedly, while it is at rest, 
it can easily be coaxed to take up a position on a finger and can 
then bo transferred to any desired object. 

I have collected at least four species of Acanthaclisis in South 
Perth. 

To identify particular species it is only necessary to observe the 
arrangement of the colls in the cubital area of the forewing. The 
arrangement of the cells in this area is always constant and 
peculiar to the species. The simplest arrangement I have found is 
in an undescribed species of Acantkaclisis which has 11 single cells 
in this area. 

The arrangement of the cells in the cubital area in the other 
species of Acanthacli’sis is as follows:— 

A. siibfasciata: 1 single, 2 double and 3 single cells. 

A. junduta: 5 single, 5 double and 2 single cells. 

A. subtejidens: 5 single. 3 double, 2 triple. 2 double and 2 single 
cells. 



Fig. 4. Wing venation of Acajithaclvis sp. (upper left): A. 
subfasciata (upper right); A. fundata (lower left); A. subte^idens 

(lower right). —Photos W. H. Mathews 
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EXTENSION OF RECORDED RANGE OF THE 
BOURKE PARROT 

(Neophema bourkii) 

By ERIC H. SEDGWICK, Government School, Leonora. 

In July 1949, Mr. Murray Spicer, of Banjivvarne Station, 
described to me a small parrot which visited the wells on the station 
at dawn and at dusk and only rarely drank in broad daylight. 
The description of both the bird and its habits appeared to fit the 
Bourke Parrot (Neopheyna bourkii). 

As Banjiwarne Station, about 85 miles north of Leonora as 
the crow flies, was outside the recorded range of the Bourke Parrot, 
I decided to visit this area in search of further information on this 
and other species which had been reported there. Mr. J. S. Camp¬ 
bell, of Leonora, readily agreed to my accompanying one of his 
transport units so that, on August 29 and 30, I was ab!e to cover 
over 300 miles of the country to the north of Leonora. 

My search for the Bourke Parrot began auspiciously foi', when 
only seven miles north of Leonora, I saw plainly a flock of about 
12 birds which I’ose from the roadside and flew towards * the 
adjacent mulga scrub. A cock bird which alighted on a fence was 
seen particularly well. The time was 0710 hours. 

During the afternoon, while traversing Yandals Station, two 
further flocks in two separate localities were encountered. 

Wanggannoo Station, 110 miles due north of Leonora, was not 
reached until late in the evening. In response to an inquiry Mr. 
J. L. Boladeras, the owner, infoi'med me that the Bourke Parrot 
occurred there in numbers and that I should be able to hear the 
birds visiting the well near the homestead before dayl'ghl. Mr. 
Boladeras further informed me that there are eight wells on the 
pj'operty and that each of these is visited by the parrots n'ght and 
morning. Only when they arc cut off from their water supply at 
normal times do they visT the wells in full daylight. Wlien the 
species first appeared at Wanggannoo Station foim or five years 
ago it vvas a novelty not on^y to the white residents but to the 
natives also, Mr. Boladeras secured a specim.en, forwarded it to 
the Western Australian Museum, and later received an acknow- 
ledgm.ent from the Curator identifying the bird as a Bourke Parrot. 

Tho following morning I commenced listening at 0500 hours. 
By 0520 hours calls from the adjacent mulga could be d'st'nctly 
heard, so I stationed myself near the homestead well. At 0539 hours 
the birds began to move in. Rather to my surprise, they came in 
at low level. So far as I could judge by their flight calls, they were 
in pairs or small parties. It was still too dark to see the birds, 
though the light of dawn was strengthening rapMly and a few 
minutes later I was able to sec eight birds drinking at the over¬ 
flow from a trough. There were three other equally suitable drink¬ 
ing places which I could not see from where I stood, so that the 
number of birds actually seen is no indication of the number of 
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birds present. I had no means of estimating the number of birds 
in the vicinity but from the scattered calls it seemed unlikely that 
there were less than 50 birds present. 

By 0545 drinking appeared to be almost complete and the 
birds were dispersing. Two passed within three or four feet of me, 
flying at about two feet from the ground. With these, as with some 
of the incoming birds, I could hoar a distinct whistle of wings, 
rather like the sound made by a Crested Pigeon in flight, but not 
so loud. One latecomer arrived at 0600 hours. This bird alighted 
at about 10 yards from the trough, walked to it and drank Icas- 
urely, dopart'ng at 0605 hours. The sun rose at 0615 hours. The 
weather was fine and clear. 

Another party of Bourke Parrots was encountered on the return 
journey between 20 and 30 miles south of Wangganoo homestead. 
This flock, like those seen previously, was in typical mulga country. 

Birds seen during the daytime appeared to be active, so that 
it is, apparently, cniy in the matter of drinking that they are 
crepuscular. 

The low flight of Neophema hourkii when moving to water 
is in .sharp contrast to the habit of Neophema eleganSy which often 
drops almost vertically from a height of perhaps 200 or 250 feet. 
N. elegans usually drinks in broad daylight, but does not go to 
roost until well into the dusk. 

SUMMARY 

The foregoing observations:— 

fl) Extend the recorded range of Neophema hoxivkii southward 
and eastward from the Cue district to: 

(a) Wanggannoo Station, 110 miles north of Leonora (Mr. L. ’ 
Boladeras). 

(b) Banjiwarne Station, 85 miles north of Leonora (Mr. M. 
Spicer). 

(c) Seven miles north of Leonora (the writer). 

(2) Establish the existence of a fairly strong population of 
these birds in the vicinity of Wanggannoo and Banjiwarne Stations, 
i.c., about 100 miles to the north of Leonora. 

(3) Indicate that the species has established itself in this area 
only recently. 

Since writing the foregoing notes on the occurrence of the 
Bourke Parrot in the Leonora district, I have to record a still 
further southerly extension of the range of the species. 

On October 15 Miss F. J. Armstrong, of the Government School, 
Leonora, examined a Bourke Parrot which had been shot the 
previous day at a water catchment about three miles to the oast 
of Gwalia. Gwalia lies two miles to the south of Leonora. 

As the bird was too badly damaged to make a satisfactory 
specimen, Miss Armstrong secured one wing only for further 
examination. This wing is 107 mm. in length, agreeing closely with 
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the measurement—108 mm.—given by Dr. W. MacGillivray, 
The Evui, vol. 27, 1927, p. 67, for a young bird leaving the nest. 
The description obtained of the bird suggests a juvenile or a hen 
bird rather than an adult cock. 


FROM FIELD AND STUDY 

Nesting of the Pied C<»rniorant oil Rottnest Island.—I am in¬ 
debted to a friend, Mr. B. Killington, for the following information 
on an apparently new, or at least unrecorded, breeding colony of 
the Pied Cormorant (Phalacrocorax varius). On May 16, 1949, a 
small colony of the Pied Coi*morant was observed nesting on Dyer’s 
Island, off the south coast of Rottnest Island. There were approxim¬ 
ately 40 nests evident, but some were empty. The nestlings present 
vverc well developed, seeming to indicate that the breeding season 
was well advanced. There were about 30 young birds in the nests 
vvith about 60 adult birds in attendance, though this count of adults 
does not take into consideration those that may have been out 
foraging. 

—DON REID, Wembley. 

Marsh Terns Feeding in Association with Eittle Grebes.—On 
July 31, 1949 I visited Coolungup Lake (White Lake), East Rocking¬ 
ham, for the purpose of taking a census of the duck population. 
Though I had made a number of visits to the lake between March 
and July and had seen a few Grebes, I was surprised to see on 
this visit approximately 60 Little Grebes (Podicejys novce-hollandicB) 
and two Crested Grebes (Podiceps criHiatiis) in a close feeding flock. 
There was also a number of terns—probably Marsh Terns 
(Chl\donia^*i /^l/brida)—diving into the water around the grebes. At 
first I thought the terns were attacking the grebes but apparently 
all these birds were feeding on a similar food item which must 
have been very abundant or the grebes, when diving, disturbed 
food sought after by the terns. 

—ANGUS ROBINSON, “Yanjettce,” Coolup. 

Young Ducks Leaving Elevated Nests.—My personal experience 
of observing wild ducks transporting their young from high nests 
differs from that recorded in the last issue of the Naturalifii (p. 44). 
In early October, three years ago, I watched a female Black Duck 
transport four young ones from a nest about 30 feet up a big tree 
stump in a gravel pit about three miles from here. The duck 
alighted on the edge of the nest hole and backed half-way into the 
nest. A young duck then climbed on to the mother’s back and 
sprawled its feet well into the mother’s back feathers. The mother 
then launched herself and flew with the young one to a pool about 
a hundred yards away. I watched her carry four in this manner, 
there being already several in the pool. ■ 

A friend, Mr. George Turner, of Yarloop, told me that he has 
also witnessed this action, but in this instance the three young 
were being carried about a quarter of a mile. 

-W. MILES, “Brooklyn Ridge,” Wagerup. 
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Twenty-eijfht Parrot with Abnormal Beak.—I am sending you 
the head of a Twenty-eight Parrot which was shot near the house. 
It was feeding in the grass with about half a dozen other parrots. 
We were surprised to see the abnormal growth of the beak and 
wondered how it managed to feed itself to grow to maturity. As can 
be seen the upper part of the beak has curled right under to the 
throat. 

—R. BENSON, “Ferndale,” Kirup. 

The specimen forwarded, the head of a Twenty-eight Parrot 
(Bitniardins zonurius seiuitorqiuUus) is illustrated herewith by Mr. 
H. O. Webster. Similar instances of abnormal growth of the beak 
are known from various species of birds, the growth being often 
consequent on injury to the tip of the beak. The interest of the 
present case is that the abnormality, extreme though it appears to 



be, did not prevent the bird from surviving in the wild state, though 
evidently the bird must have restricted its feeding to items which 
did not require the use of the tip of the bill.—EDITOR, 

Drinking Habits of Common Bnmzewiiig.—That Bronzewings 
fPhaps chalcoptera) drink night and morning is well-known to 
sportsmen and to bushfolk. Likewise the fact that pigeons, unlike 
most other birds, take a long draught after the manner of a horse 
is widely known. Gilbert White mentioned this peculiarity of pigeons 
in his Natund Historij of Selborne. Nevertheless the following 
observations made at the Bilbarin town dam, may prove of interest. 

The birds observed usually alighted in the forest surrounding 
the dam and walked over the bank and down to the water’s edge. 
When departing in a normal manner the birds usually flow fi'om the 
edge of the water but occasionally a bird would walk to the top of 
the bank before taking wing. 

The following is a record of birds watched at sunset on Janu¬ 
ary 1 and 2, 1947: 

Bird A.—First draught, untimed; second, 9 seconds. 

Bird B.—First draught, 4 seconds; second, 4 seconds. 

Bii*d C.—Fed by water. Not seen to drink. 
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Bird D.—First draught, 4 seconds; second, 3 seconds. 

Stopped between draughts to “bob” to the fifth bird. 

Bird E.—First draught, 9 seconds; second, 2 seconds. 

(Birds C, D, and E were at the water’s edge simultaneously.) 

Bird F.—Took several small drinks. 

Bird G.—First draught, 1 second; second, 8 seconds; third, 

3. seconds; fourth, 2 seconds. 

Bird H.—First draught, 10 seconds; second, 8 seconds: 

third, 8 seconds. 

The watering birds usually showed some signs of agitation and 
vvere easily disturbed. They tended to take long draughts, up to ten 
seconds, but when agitated, e.g., by the arrival or departure of other 
Bronzewings, shortened the draughts and apparently, in the aggre- 
gate took less water. —ERIC H. SEDGWICK, Leonora. 

A Sea-going Crow.—In The Emu, vol. 49, October 1949, p. 83, 

A. R. McGill refers to several instances of the Colombo Crow 

(Corvus splendens) accompanying ships on the voyage from Ceylon 
to Fremantle. Crows are usually associated with the inland and 
certainly are not considered to be sea-birds, although they are 
frequently observed on the seashore around such installations as 
nieatworks, shore whale stations, etc., where there is a plentiful 
supply of olTal. Therefore the following observation of an Australian 
species of crow at sea may be worthy of record. 

On November 12, 1948, I was on board the C.S.I.R.O. fisheries 
research vessel Warreen and at 12.10 p.m. a crow flew around the 
ship and finally landed. The ship at that moment was 16 nautical 
miles off the North-west coast, in Latitude 23° 33' S.; Longtitude 
113° 25' E. The weather was clear with a South-west wind, force 2 
on the Beaufort scale and had been the same for the previous day. 
The crow had white feather bases and brown eyes and from its com¬ 
paratively small size was identified as an immature Little Crow 
/Corvus bennetti). 

Earlier in the day we had been doing some experimental shots 
with a Danish seine net and this was stacked on the after deck with 
a number of small fish still enmeshed. The bird promptly started to 
make a meal of these and was not unduly perturbed when members 
of the crew approached within about 10 feet. It accepted small pieces 
of turtle moat which were thrown to it and finally allowed itself to 
be photographed with a movie camera from a range of 6 feet. 
Occasionally when someone approached too close it would take off 
and perch on the yardarm but would immediately return to its meal 
of fish when the person concerned retreated. Almost the whole time 
the bird was on board it was feeding and must have consumed nearly 
Alb. of fish and turtle meat. At 6.10 p.m. we anchored about half a 
mile off the north side of Red Bluff and the crow, as if aware it 
had travelled as far as we were going, look off and flew towards the 
shore. Had the Warreen been steaming west instead of east when 
it picked up the crow the bird would have almost certainly dupli¬ 
cated the hitch-hiking feat of the Colombo Crows. 

—BRUCE SHIPWAY, South Perth. 
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Flowering Dates of Orchids.—The following table of dates 
compares the flowering times of seven species of orchids in three 
widely separated localities. These species were chosen from the 77 
orchids which were studied because they show clearly the main 
points which emerged. The dates are for the first blooms of the 
season and those plants marked with an asterisk were individuals 
which were closely watched for several seasons. Young’s Siding is 
at the extreme south of the State, between Denmark and Albany. 
Bolgart, to the north of Northam, is about 260 miles N.N.W. of 
Young’s Siding. Tunney, near Kojonup, is between Bolgart and 
Young’s Siding and about 65 miles north ot the latter. 


A comparison of the dates for the three localities shows the 
influence of the shorter rain season in the northern locality as com¬ 
pared with the longer rain season of the southern. In the south 
the early flowering species bloom earlier and the late flowering 
species bloom later. Yet in mid-season similar species bloom at 
approximately the same time, in all three localities. It will be seen, 
also, that individual orchid plants tend to flower about the same 
day each year. 


Eriochilua dilatatu.'i Lindl. “Parsons Bands.” 


Young’s Siding 
March 24. 1933 


Tunnoy 
April 27. 1930 
April 21. 1931 
April 15, 1932 


Bolgart 
June 1. 1935 
May 4. 1937 
May 15. 1946 
May 17. 1947 
May 17. 1948 


Leptoceras fiynhriatum Lindl. “Hare Orchid.” 


Young’s Siding Tunney 

May 1. 1933 May 6. 1930 

(an old llower) April 15. 1931 

April 15. 1932 


Bolgart 
June 15. 1946 
June 28. 1949 


Pierostylis vittata Lindl. “Banded Greenhood.” 

Young’s Siding Tunney Bolgart 

May 26. 1933 ‘June 5. 1930 June 1. 1935 

*June 3. 1931 
*June 1. 1932 


Caladenia deforviis R. Br. “Blue Fairy.” 


Young’s Siding 
July 14. 1933 


Tunney 
August 5. 1929 
August 4. 1930 
August 5. 1931 
August 8. 1932 


Caladenia flava R. Br. “Cowslip Orchid.” 

Young’s Siding Tunney 

September 17. 1933 ^August 27. 1929 

•August 28. 1930 
•August 27, 1931 
•August 25. 1932 

Caladenia geminata Lindl. “Blue China.” 

Young’s Siding Tunney 

October 16. 1932 September 11. 1931 


Bolgart 
July 16. 1934 
August 4. 1935 
August 3. 1936 
July 16. 1946 
July 25. 1949 


Bolgart 

August 26. 1936 
August 24, 1942 
August 17. 1949 


Bolgart 

August 14, 1934 
August 26. 1936 
August 21. 1946 


Glossodiu Briinonis Endl. “Purple Enamel Orchid.” 

Young’s Siding Tunney Bolgart 

October 5. 1932 September 25. 1931 August 23, 193-1 

August 14. 1946 

— (Mrs.) RICA ERICKSON. “Fairlea,” Bolgart, 
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NOTES ON THE AQUATIC NATURAL HISTORY 
OF THE LOWER MURCHISON RIVER 

By BRUCE SHIPWAY, Pemberton. 

At the conclusion of the 1948 Royal Australasian Ornitholo¬ 
gists' Union conference a camp-out was held between September 18 
and 28 at the mouth of the Murchison River, which is approxi¬ 
mately 100 miles nortli of Gcraldton. A detailed account of the 
ornithological results has been given by Eric H. Sedgwick (The 
E'tnu, vol. 48, 1949, p. 212). 

While attending the camp opportunity was taken to make a 
more or less detailed examination of the flora and fauna of the 
stream. 

The estuarine portion of the river is said to be sometimes 
closed to the sea by a sand-bar, but, at the time of the visit the 
mouth was open, and water of salinity approximately equal to 
that of the sea, extended some eight miles inland where rising 
ground checked further penetration. 

The estuary supported a large number of fish, the most plenti¬ 
ful being the Perth Herring or Bony Bream (Nematalosa come). 
This fish was spawning and the waters were teeming with its eggs. 
A 10-yard tow with a 40 cm. diameter plankton net of fine mesh 
resulted in a catch of 25 cc. of ova. Placed in a 100 cc. pomade 
jar, with the cover screwed on, about 20^/( of the eggs were found 
to have hatched into lively larvae when examined about three 
hours later. The eggs and larvae were providing an abundance of 
food for some of the other fishes, which included Black Bream 
f Acayithopagriis butcheri), Tarwhine (Austrosparus tariohme). 
Mullet (Mugil dobula)^ an Atherine {C7'aterocephaliis edelensisjj 
Yellowtail (Theraj^on caiidavittatii>sj and a Goby (Glossogobms 
huppositun). 

Small Penaeid prawns were fairly numerous at night along 
the beaches and a Mangrove. Mud Crab (Scplla nei'mta) was caught 
at the upper end of the estuarine portion of the river. 

Wilgia Mia Pool, a permanent freshwater billabong, 30 miles 
upstream, was e.xamined as being typical of the freshwators of the 
lower Murchison. The Pool is approximately half a mile long, 7fi 
yards wide and of an average depth of 5 feet. 

Good growths of aquatic Vegetation, Najas marina^ Ruppiii 
mariiima and a third species, probably Lepllacna australisj provide 
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shelter for the development of larval fish and a hiding place for* 
numerous forms of freshwater plankton, mainly Copepods. Seining 
through the clumps of aquatic plants resulted in catching Yellow- 
tail (Tfierapon cuudavitlatus). Spangled Perch (Therapon uni- 
color an Atherinc (Craterocephalus sp., not edelensis), a Gudgeon 
fEleotris sp.), Black Bream {Acanthopagrus butcheri) and Mullet 
(Mugil dohula). A freshwater shrimp was noted. The Yellowtail 
and Spangled Perch were seen making runs through the schools 
of Athcrines and foraging upon them. 

The area in whicli the Murchison River lies has a Greyian 
Fluvifaunula ("The Fluvifaunulae of Australia," G. P. Whitley, 
Western Ausiraluni Naturalist, vol. 1, no. 3, 1947, p. 49), and from 
the character of its freshwater fish fauna the Murchison is the 
most southern of the north-western rivers. The discovery of an 
Atherinc other than C. edetensxs is a new record. Later examina¬ 
tion of the Gudgeon, which was termed the Golden Gudgeon when 
first caught, owing to the somewhat golden colour, showed this 
to be of a species which appears to be new to science find I am 
describing it below. 

Specimens of the fish found in the freshwater section wore 
brought to Perth alive. The Black Bream did not survive the 
journey. The Yellowtail lived for some nine months, when they 
succumbed to a change to fresh tap water. The Athcrines were 
eaten by the Spangled Perch when the Perch were no more than 
twice the size of the Atherinos. The Mullet (ca. 7 cm. total length) 
disappeared from a 150-gallon concrete pond while I was absent 
from Perth between Mai’ch and June 1949. The Gudgeons (six) 
died at the end of November 1949, as noted in tlicir description. 
At the time of writing, January 1950, one specimen of Spangled 
Perch is still alive and thriving in a five-gallon aquarium. 

Family ELEOTRIDAE. 

ElGoirxs aurea, sp. nov. 

(Golden Gudgeon). 

Body moderately elongate, ovate in transverse section, scaly, 
no lateral line. Small scales, increasing in size posteriorly, anterior 
scales cycloid, posterior scales ctenoid, cirri simple; 45-50 scales 
longitudinally; 17 transverse rows below tiie first dorsal fin, five 
transverse rows on the caudal peduncle. 

Head small; nuchal hump in adults, forming a concavity in 
the supraorbital region, interorbital fiat. Mouth obtuse and rather 
small. Jaws of equal length, mandible prominent, jaw angle simple. 
A band of villiform teeth on both jaws, pharyngeal teeth, no 
teeth on vomer or palate. Tongue flattened. Small weak obtuse 
spine on opercle, directed ventrally; opercle more or less scaled. 
Preopercular entire with a few largo scales. Intororbitai space 
wide. Nostrils widely separated, no tentacles Gill opening sep¬ 
arated by a rather narrow isthmus. Branchiostegals present. 
Pseudobranchiae not seen. 
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Two gill rakers on upper limb; 8-9 on lower, last 4 or 5 rudi¬ 
mentary. 

First dorsal fin with 6 flexible spines, second spine tlie longest. 
Second dorsal fin with one flexible spine and 11 branched rays. 
Caudal fin with 13 branched rays. Pectoral fin with 11 branched 
rays. Ventral fins separated, not widely spaced, with one spine and 
five rays, the third and fourth rays being the longest, with short 
filamentous tips, Ventrals inserted below or slightly in advance of 
the pectoral origin. Anal fin with one spine and 12 rays. Origin of 
anal fin below third ray of dorsal. Anal papilla distinct but small. 

Swim bladder present. 

Vertebrae, 26. 

Colour in life; Body tawny yellow with a slight golden appear¬ 
ance, from which is proposed the vernacular name of "Golden 
Gudgeon." Chin and intcrorbital very dark brown, black axillary 



Fig. 2 — Anterior view. 

patch, body entirely covered with many dark brown spots, all the 
fins hyaline. A series of six to eight faintly discernible narrow 
vertical light bands. 

Described and figured from a specimen with a total length of 
59 mm. now lodged in the Western Australian Museum, no. 
P. 3283. 

The species comes nearest to Eleotris fusca Bloch & Schneider. 
However in no other species of Eleotris is the nuchal hump so pro¬ 
nounced and it differs from all known species of the genus in its 
possession of the concavity formed by the nuchal hump when this 
feature is found associated with a simple jaw structure. There are 
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resemblances to the genus CarassiojJS (Ogilby, Proc. hinn. Soc. 
TsT.S.W., vol. 21, 1895) but the new species differs in having 45 to 
50 scales longitudinally instead of less than 30. Additionally my 
examination of species of the genus Carassio'ps shows the scale 
cirri to be complex instead of simple. 

Specimens were obtained on September 25-26 from Wilgia Mia 
pool, a billabong approximately half a mile long by 75 yards 
wide, with an average depth of 5 feet and located 30 miles up¬ 
stream from the mouth of the Murchison River. 

The fish were caught by seining with a fine mesh not through 
dense clumps of submerged aquatic vegetation. They appeared to 
be fairly numerous. Several fish were brought down to Perth alive 
and placed in a 5-gallon aquarium where they lived for 15 months. 
All the specimens died at the onset of the hot summer weather, 
postmortem examination revealed excessive obesity, most prob¬ 
ably duo to the constant food supply which would bo contrary to 
natural conditions in a densely populated billabong. They were not 
an aggressive fish and took prepared dried foods readily. No court- 
ghip display was witnessed during the period of observation and no 
sexual characteristics could bo determined externally. 

CUCKOO NOTES FROM THE MORAWA DISTRICT i 

By S. R. WHITE, Government School, Morawa. 

arrow-billed Bronze Cuckoo (ChalcitGS hetsaUs): 

While watching the nest building and feeding of Crimson Chats 
(Epthwinra tricolor) during October, 1949 (Western Anstralian 
Naturalist, vol. 2, 1950, p. 49). my attention was frequently drawn 
to a pair of Narrow-billed Bronze Cuckoos which had been calling 
persistently. The Handbook of the Birds of Western Australia, 
Serventy and Whiltell, 1948, p. 237, lists the Crimson Chat among 
recorded foster parents of this species. 

As several Chats’ nests were crowded into this small area, I 
had expected that the Cuckoos would certainly use Chats’ nests in 
which to place their eggs. Strangely, the Crimson Chats were com¬ 
pletely ignored and a pair of Red-capped Robins (Petroeca 
goodenovii) were selected. The Cuckoo’s egg was found on October 
10 with two Robin’s eggs in a nest in a neighbouring jam patch. 
Six Red-capped Robins’ nests with eggs or young had already been 
found in this area between August 6 and September 3, and the 
nest containing the Cuckoo’s egg was probably a second brood. 

Why should the Cuckoos have ignored the many nests of the 
Crimson Chats—a recorded foster parent—to seek out that of the 
only Red-capped Robins breeding there at the time? The answer 
to this problem may be suggested by the fact that the Chats are 
apparently not a regular local breeding species. The Robins are. 
Five nests were known in that area in 1948. Does this obvious prefer¬ 
ence indicate that certain individual Cuckoos always fix their 
attentions upon a particular species of foster parent as some bird 
observers claim? 
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Male Red-capped Robin at nest with young. 

— Photo S. R, White. 
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pallid Cuckoo (Ciiciilus 2 ^<-tllidus) : 

On September 3, 1949 I watched an adult Pallid Cuckoo feeding 
another adult Pallid Cuckoo in a dead tree opposite the Morawa 
Post Office. I concluded from the two different calls used by the 
birds some few minutes later that they were a mated pair and that 
the feeding was associated in some way with courtship behaviour. 

Fan-tailed Cuckoo fCacoriKmtis ^yyi'^'hojdiamis) : 

On August 14, 1949 I flushed a female Redthroat (Pyrvholaemus 
bntnneuH) from a nest in a small tuft of grass. The nest contained 
two eggs of the Redthroat and one of the Fan-tailed Cuckoo. I 
returned on the morning of August 20 and found that the young 
cuckoo had just hatched. It had already ejected one of the Red- 
throat’s eggs and was struggling with the other. At 12.30 p.ni. the 



Nest of Redthroat, with eggs ejected into the entrance by the 
young Fan-tailed Cuckoo. 

—Photo S. R. White. 
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second egg lay in the entrance, and the female Rodthroat flushed. 
As an experiment I returned both eggs to the nest, and was able 
to witness their expulsion within three minutes. 

The young cuckoo appeared to roll an egg on to its shoulders 
where it was held between the raised wings and upthrust head. After 
a short pause the nestling turned its back to the entrance and by 
stretching its legs to the utmost was able to roll the egg over the 
rim of the entrance. At 2.30 p.m, I repeated the experiment but 
could not again stimulate the nestling cuckoo to throw the eggs out. 
To all appearances the impulse to perform this act had been lost. 


IMMIGRATION OF THE INDIAN CROV/ TO 
WESTERN AUSTRALIA 

[Editor’s note: In The Birds of the Swan River Disirict, 1948, 
p. 18, D. L. Serventy has summarised the known records of the 
Indian or Ceylon Crow (Corvus sjdendens) being transported to 
Fremantle by ships from Colombo. See also A Handbook of the 
Birds of Western Australia by Serventy and Whittell, 1948, p. 339. 
In The E771U, voL 49, 1949, p. 83 A. R. McGill refers to an additional 
record and speculates that “if we know, therefore, of eight instances 
of this bird’s reaching Australia, it is safe to assume that on 
other occasions also it has completed its long ‘pioneering’ voyage 
and no record is known. The eventual history in their new land 
of most of these birds is unrecorded, but if birds of opposite sex 
eventually reach here about the same time and be not molested, 
the commencement of its status as an Australian breeding species 
is not altogether unlikely.” At a meeting of the Western Australian 
branch of the Royal Australasian Ornithologists’ Union on Janu¬ 
ary 26 and of the Western Australian Naturalists’ Club on 
February 3 further instances of the introduction of the Indian 
Crow to Western Australia were reported and as the circumstances 
are of considerable instance, as compared with the previous 
records, they are published herewith.] 

I 

Captain J. L. Ruddiman, 62 Oakover Street, East Fremantle, 
writes: August 22, 1942: After leaving Cochin, on the west coast 
of India, I noticed that six common Carrion Crows were flying 
around the ship. It is a common occurrence for Crows to accom¬ 
pany ships, on which they have recently been feeding, to sea, 
but they usually return to land while it is near. As our route lay 
within quite a short distance of land for the first two days and 
the prevailing S.W. monsoon wind was favourable for their return 
journey, I was surprised to find that all si.x birds were still with 
us when we were well out into the South Indian Ocean. 

During the passage one bird built a nest of rope yarns and 
bits of cotton waste in an open shelter deck alongside the engine 
room, where coal trimmers were working within a few feet of it. 
The others took up residence in the cab of a motor truck which 
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vvas on the open deck. They flew low ai’ound the ship during the 
daytime, never going far outside the ship’s limits. I think this 
cautious behaviour was necessary because we encountered strong 
head winds, 6-7 force, during most of the passage. The Indian 
crew fed them on scraps of foodstuffs and the birds appeared to 
be in their usual vigorous health. 

September 5: The Crows were last seen in one of the open 
sheds on North Wharf, Fremantle, squawking loudly as if glad 
to be on land again. 

II 

Mr. Angus Robinson, “Yanjettee,” Coolup, writes: On May 22, 
1945 Mr. R. T. Jenkins informed me that there was a strange 
bird on the farm of one of my neighbours (Mr. H. T. Styles). He 
said he had not seen a similar bird in Australia but it had a strong 
resemblance to the English Jackdaw, with which he was quite 
familiar. 

About 10 a.m. I went over to see this strange bird and heard 
its unfamiliar call from a considerable distance before I got there. 
I saw Mrs. Styles and she gave me the following information. It 
was first seen on the morning of May 21 when it made its appear¬ 
ance in the wash-house in a very wet condition and took a crust 
of bread. It was very quiet and could be caught. It appeared to 
have a patch on the back of the neck caused by feathers being 
matted. The back of the nock was brown in colour. The bird 
remained around the house and the milking shed. 

I went over and examined the bird which was quite well- 
groomed but could not be caught as it remained in the tree. It 
was very quiet and allowed one to approach it. From notes I took 
at the time I give the following description. It was about half the 
size of a Raven (Corvits coronoides). The forehead, chin, throat, 
around the eyes and base of the beak were shiny blue-black or 
purplish-black. The wings were similar but the tail was more of 
a dull black. The rest of the body was a uniform brownish-grey. 
The bill was dark grey and the upper mandible hooked. Feet 
black. Eye dark. It had a monotonous call heard at some distance 
and similar to the harsh cry of the Silver Gull. It also made a 
squeaky noise quite unlike the other call. This was only uttered 
once or twice. The throat was distended when calling. 

It was continuously pecking at gum leaves or pine needles 
in the tree in which it was perched. When a Rav'en called from 
a nearby tree it became silent and later roosted on a branch in a 
shady tree with its legs doubled up and body resting on the 
branch, but was heard calling from 200-300 yards away 30 minutes 
later. 

I asked Mr. Stylos to catch it at the first opportunity but it 
disappeared soon after. As the Magpies and Ravens both gave it 
a bad time I decided that they had probably killed it. I dismissed 
it at the time as a pet Jackdaw flown in from some ship off the 
coast. It appears, however, to have been an Indian Crow. 
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BIRD NOTES FROM THE MOUTH OF THE 
MURCHISON RIVER 

By K. G. BULLER, W.A. Museum, Perth. 

The ornithological interest of the country at the mouth of the 
Murchison River was indicated by the results of the camp-out 
hold there in September 1948, following the Perth congress of the 
Royal Australasian Ornithologists’ Union. As stated in the account 
of that excursion by Eric H. Sedgwick (The Emiij vol. 48, 1949, 
p. 212), 129 species of birds were met with and important observa¬ 
tions were made on geographical distribution. Several species of 
South-west birds appear to reach Iheir northern limit at or just 
beyond the mouth of the Murchison River. 

As no collecting was done at the R.A.O.U. camp it was not 
possible to settle some problems which arose from observations 
made at the time, particularly in regard to the occurrence of 
Malurxis species. Therefore when Professor H. Waring, ol the 
Zoology Department of the University of Western Australia, 
organised a students’ camp in the area in August 1949 the 
Curator, Mr. L, Glauert, seized the opportunity of attaching me 
to his parly to clear up this point and make other collections in 
the district. I was fortunate in being able to accomplish this 
objective and my other results offer some supplement to the work 
of the R.A.O.U. party. 

A full description of the area, with a sketch map, is given in 
The Emu article mentioned and I will not repeat this information. 
Unfortunately we did not have the same good weather as was 
enjoyed by the previous party; squalls and rain most of the time 
prevented full opportunities for effective field-work. During my 
five days observing, from August 7 to 11, I recorded 49 species of 
birds, of which the four not recorded by the R.A.O.U. party arc 
marked with an asterisk in the following list:— 

Emu (Dromam^i novae-hollayidiae), Peaceful Dove (Geopelia 
striata), Common Bronzewing (Phaps chalcoptera), Black Cormor¬ 
ant (Phalacrocorax carho), Australian Pelican (Pelecanus con- 
spicillatus). Crested Tern (Sterna bergii), Silver Gull (Larus 
novae-hoUamliae), Sooty Oyster-catcher (Haemat 02 )us fuUginosyis), 
Banded Plover (Zonifer tricolor), ^Golden Plover (Pluvialis 
domhiica). Red-capped Dotterel fCharadrius alexandrinns), Black- 
fronted Dotterel (C. mehmo 2 }s), *Whitc-headed Stilt (Hinianioptis 
himantopu^s). White Egret (Egretia alba), White-faced Heron 
(Notophoyx novae-hoUandiae), Reef-Heron (Demigretta sacra — 
dark phase). Wedge-tailed Eagle (Uroaetus audax), White- 
breasted Sea Eagle (Haliaeetus leucogaster), Whistling Eagle 
(Haliastur sphenurus). Kestrel (Ealco cenchroides), Osprey (Pan- 
dion haliaetus), *Littlo Corolla (Kakatoe sanguinea), Galah 
(Kakatoe roseicapilla), Fan-tailed Cuckoo (Cacoynantus pyn'ho- 
phayius). Golden Bronze Cuckoo (Chalcites hicidus). Welcome 
Swallow (Hirufido neoxena), Grey Fantail (Rhipidura fuligmosa), 
Willy Wagtail (R. leticophrys). Red-capped Robin (Petroeca goode- 
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iiovii). Western Yellow Robin (Eopsaltria griseogularis). Rufous 
Whistler (Pachycephala nifiventris), Western Shrike-thrush 
(Colliiricmcla nifiventrifi), Magpie Lark (Grallina cyanoleuca), 
Black-faced Cuckoo^’i^hrike (Coracina novae-hollandiae), White- 
winged Trillcr (Lalage meurii), Southern Scrub-robin (Drymodes 
yninneopygia), White-browed Babbler (Pomutostomus supercili- 
osus). Brown Thornbill (Acanthiza pusillaj, Yellow-tailed Thorn- 
bill (A, chrysorrhou), Spotted Scrub-wren (Sericornis maciilatus). 
Little Grass-bird (Meguliirm graminetts), *Variegated Wren 
(Malunis ImnbertiJ, Blue-breasted Wren (M. ptilchervwius), Red- 
tipped Diamond-bird (PardaloHis substriatus),, Silver-eye (Zos- 
terops aii^tnilusiae), White-fronted Honeyeater (GUciphila cilbi- 
fro 7 is)j Brown Honeyeater (G. indi'stinci(i)) Red Wattle-bird (Antho- 
chaera caruncidata), Spiny-cheeked Honeyeater (Aca7ithagenys 
rufogidaria), Zebra Finch (Poephila castanotis) and Western Mag¬ 
pie (Gymnovhina dorsalis). 

The only birds found nesting were the Whistling Eagle and 
the Red-capped Dotterel, a pair of each being seen with eggs. 

The highlight of the visit was the collecting of two species 
of the red-shouldered wrens, Malurus lamberW and Mahinis pxd- 
cherrimus. Of the former I procured a male in full plumage and 
of the latter three fully-plumaged males. At the R.A.O.U. camp 
there was some controversy as to whether both species occurred 
together, though M. pidcherrimus was certainly observed and a 
specimen had been collected there in 1943 by Dr. D. L. Serventy. 
In their Hemdbook oj the Birds of Western Australia, 1948, Dr. 
Serventy and Major Whittcll give the southern limit of M. Uwxberti 
as a line joining Sharks Bay, Ebano, Carnamah and about Kal- 
goorlie, and state that an overlap in the ranges of M. lamberii and 
M. pidcherrwins is not known. In The Emu, vol, 49, 1949, p. 53, 
Mr. F. Lawson Whitlock, in a short account of his field experiences 
with the two species, states his belief that “the Murchison River 
district is about the northern limit of M. jndcherri'mxis and that 
it here overlaps in a small way with that of M. assimilis ( = 
lamberii).'’ It is very satisfactory to bo able to confirm, by the 
actual collection of specimens, the opinion of this veteran orni¬ 
thologist. That the two forms should bo found together in the 
same habitat also proves that they are fully distinct species. 

It is clear that the R.A.O.U. observers met with both of these 
species of Malurxis nesting near the camp, so that they actually 
met with 130 species of birds during the excursion, and that 49 
species were found breeding. 

Mr. Sedgwick in his report of the R.A.O.U. excursion does not 
include the Little Corella (Kakedoe savguinea) but mentions that 
residents of the area reported seeing a Corella which ho did not 
attempt to identify. A small group of Corellas was present during 
my stay and though I did not collect a specimen I am quite satis¬ 
fied, after observing the birds with field-glasses, that they were 
the small-billed species and not the Long-billed Corolla (K. 
tenuirostrl'-) of the South-west. 
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OBSERVATIONS ON PROCESSIONARY 
CATERPILLARS 

By Mrs. M. B, MILLS, Merredin. 

On January 17, 1949, a number of white fluffy masses, measur¬ 
ing a few inches across, were found at the butts of jam and wattle 
trees. These were the homes or shelters of Processionary Cater¬ 
pillars,* and had the tiny caterpillars within. 

A week later three of the fluffy shelters under observation, 
two at jam trees, one at a wattle tree, had fine silken threads, 
like spider web, leading from the shelters up the trees to the 
leaves. On the evening of January 23 the caterpillars, rather 
slender, about half-an-inch in length, grey in colour, with fine 
long hairs on their bodies, emerged from a shelter, coming out of 
many small holes in the top of it. They joined in single file and 
ascended the jam tree, following silken threads already there and 
leaving more silken threads as they climbed. Of three lots of cat¬ 
erpillars under observation, a short distance apart, each lot was 
ascending a tree at this hour—7 p.m. The line of climbing cater¬ 
pillars was 4 to 5 feet in length. Later in the evening the cater¬ 
pillars descended the trees in the same single file manner and 
disappeared into the shelters. 

The following day they were not seen. 

The next observation was on January 28, at 9 p.m. One lot was 
descending a jam tree; apparently they were returning after feed¬ 
ing on the leaves. 

On February 2, at midday, one lot of caterpillars had grouped 
at the butt of the tree, outside the shelter; they had silken threads 
over their bodies, and were in a close mass, some lying on top of 
others. They remained thus, until 7.30 p.m. Then they began to 
ascend the tree, the leader and a small number in single file, the 
largest part of the group with as many as six caterpillars climb¬ 
ing abreast, the rest thinning out until they fell into single file. 
On reaching the leaves they separated into small groups to feed 
Although a strong wind was blowing they had a firm hold on the 
branches and no caterpillars fell off while they were under obser¬ 
vation. At 9.15 p.m. the caterpillars had ceased feeding and were 
all grouped together on a forked branch. 

Next morning, February 3, at 8.30 o’clock the caterpillars 
descended from the tree, and travelling, not in single file, but in 
twos and threes abreast, set off towards a eucalypt sapling. They 
crossed a line of small ants, but the ants did not attack them, in¬ 
stead the ants made a detour. The caterpillars grouped together in 
a sandy place near the sapling, later returning to the jam tree. 

The other two groups of caterpillars were behaving in a 
similar way. 


*Tho larvae of the Bag Shelter Moth (Ochrogaster conirari'a 
Walk.). 
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Later it was found that the caterpillars at the wattle tree did 
not seem as restless as the other groups, which frequently moved 
from tree to tree, making new shelters. The only trees chosen were 
jams or wattles. Perhaps these groups had frequently moved owing 
to disturbances, sheep foraging under the trees, and poultry 
scratching in the fallen leaves. The caterpillars at the wattle tree 
were on the other side of the fence, and so were free from distur¬ 
bances of this kind. 

The following notes refer to the Processionary Caterpillars at 
the wattle tree, and not to the other groups. 

On February 11, at 4 p.m., the caterpillars at the wattle tree 
had left their fiulTy shelter and were grouped at the butt of the 
tree. They had now grown to about one inch in length, and at the 
shelter were many discarded skins, which tlie caterpillars had 
shed. At 7.20 p.m. .some of the caterpillars ascended the tree and 
were grouped a few feet from the ground. A small number had re¬ 
mained at the butt of the tree, and were starting to ascend. When 
they arrived at the first group the latter were descending. 

On February 13, Processionary Caterpillars were grouped on 
the tree a few inches fi-om the ground. They appeared to bo rest¬ 
less and were moving about spreading silken threads over the 
main part of the group, from the tree to blades of grass. Next 
evening they ascended the tree to feed. 

On February 15, again the caterpillars appeared to be restless, 
spreading threads as before. 

The following day the shelter was completed. In the afternoon, 
which was showery, the caterpillars were snugly grouped in the 
new shelter. They remained within the following day also. 

On February 18, the caterpillars, after shedding their skins, 
left the shelter and travelled 10 feet to a prickly bush where they 
completely hid themselves under leaves, bark and prickles. The 
following morning the caterpillars remained under the leaves and 
bark. They had made a shelter with silken threads over themselves, 
and were very well hidden. At evening they remained in shelter 
and did not appear to have emerged. 

The two following days marked no change in the behaviour of 
the caterpillars, but on February 22, they again shed their skins 
and emei’ged from the shelter to feed on a young wattle 3 feet 
away. Some of the leaves were completely eaten. 

During the morning of February 24 caterpillars moved to a new 
place at the same prickly bush. They were now handsome indi¬ 
viduals with the long, fine hairs on their bodies. During the three 
following days the caterpillars ascended the young wattle tree 
at evening, to feed, and later at night, returned to the shelter. Here 
they remained the next four days. 

On March 8, the caterpillars shed their skins, remaining at 
the shelter but coming out as usual to feed. 

By March 12, Processionary Caterpillars were quite large, 
being about 2 inches in length. 
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For the following 11 days there is nothing new to note, they 
remain at the shelter, coming out at evening to feed, then later, re¬ 
turning to the shelter. 

On the morning of March 24, the caterpillars left the shelter 
and travelled single file to a new place 80 yards away. In doing 
so they had to cross a road. Here tragedy overlook them in the 
form of a motor truck. Many wore killed but the line joined up 
and proceeded on. They made a new shelter under a rusty tin, 
where they were completely hidden. A thick silken trail lead to 
a jam tree 6 feet away, where they fed on the leaves. 

On April 20, 27 days later, the caterpillars left the shelter. 
They had not shed their skins during this period, apparently. It 
appeared that they had been disturbed, even forcibly ejected from 
the shelter, which was in a very disordered state, probably by a 
golfer, as their shelter was very close to golf links. From footprints 
it seemed likely that a golf ball might have been accidently hit 
into the tin. The golfer in an effort to retrieve his ball had raked 
out the caterpillars. They left a thick, irregular, clearly defined 
trail to a heap of dry leaves, 20 paces away, where the silken trail 
abruptly ended. No further trace of them could be found, although 
an extensive search was made. There is a large flock of crows in the 
vicinity and they may have oaten the caterpillars. 

The following notes refer to observations on the group at the 
jam trees, which were mentioned earlier. 

One of the previous lots, which had made their shelters at jam 
trees, left the shelter one morning and travelled in a southerly 
direction. After 10 yards they left the sheltering trees and bushes, 
and were now out in a clear paddock. They continued in this 
direction for 22 yards and then turned eastwards, covering a 
distance of 26 yards. They finally turned about in a semi-circle, 
returning to the trees they set out from. In all the caterpillars 
had travelled a distance of 91 yards. 

They made a new shelter under a flat piece of tin, a few feet 
from a jam tree. They shed their skins then moved 5 yards to 
another tree, making a shelter under pieces of scrap iron and 
leaves. 

On April 25 the caterpillars moved 10 yards to a jam tree, 
where a shelter was made under dry leaves, straw and bark. 

At each of the shelters the caterpillars had come out at even¬ 
ing to feed, ascending the trees to the leaves, later returning to 
the shelters. 

The Processionary Caterpillars left the shelter on May 13 and 
no further trace of them could be found. A single silken thread 
showed on the ground to mark the direction which they had taken, 
but it was quite impossible to follow it up. 

The other group had also disappeared, a few days earlier. 

Under the old shelter the caterpillars hollowed out small de¬ 
pressions in the ground. At the last shelter of the caterpillars 
mentioned for May 13 quite a large shelter had been made under 
the ground. Two holes about the size of a shilling piece, had been 
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made in the earth. These were tightly packed with shod skins. The 
holes went straight down, until they came to a main root of the 
jam tree. Here the caterpillars appeared to have hollowed out a 
cavity to go underneath the root. 

When cut through the root near the tree was quite healthy and 
without injury. The same applied about 12 inches further along the 
root, in the middle portion, where the root was badly damaged, 
the centre having been eaten out as a tunnel about 6 inches long 
(perhaps by wood borers, which are numerous in this district). 

The caterpillars had lived in the cavity in the root, cast skins 
and hairs from their bodies adhered to the sides of the tunnel. 
They had gone underground about 10 inches before coming to the 
I’oot. Hollow silken "air-pipes” were found there also. 


MIMICRY IN THE BROWN THORNBILL 

By Mrs. RICA ERICKSON, "Fairlea,” Bolgart 

The Brown Thornhills (Acanthiza pusilla) on "Fairlea” are 
attracted by any new sounds in their area and will copy some of 
them soon after hearing them. In general the mimicry seems to 
be easily achieved and not merely ixcognisable but deceptive. 
When something difTicult is attempted, such as long phrases from 
the song of the Western Shrike-Thrush (Colliiricincla mfiventris) 
or the challenge song of the Rufous Whistler (Pachycephala 
rufiventris) the result is awkward to begin with, although pro¬ 
ficiency is achieved with assiduous practice. 

A pair of Brown Thornhills in the creek timber liked the com¬ 
pany of Rufous Whistlers and became very pi-oficient in copying 
their calls. I found it necessary to check up on the origin of whistler 
notes before accepting the evidence of my ears. They not only led 
me astray with their mimicry of young whistlers just learning to 
sing "sweet svvt-swt-swt,” but later copied the plaintive notes of 
an unmaled female. One also learned to imitate the long territory 
challenge so well that I was entirely deceived, although it became 
evident that the whistler was not. The performance is worthy 
of a detailed report. 

I could not understand why the usually aggressive Rufous 
Whistler tolerated the presence of this intruder. The whistler 
preened himself unconcernedly while he replied to challenges issued 
from the heart of his territory. A search revealed a Brown Thorn- 
bill which was mimicking every phrase after it was sung. The 
whistler semed to be conscious of teaching his song and would 
elaborate it a little each time and then would listen as if to judge 
whether the copy was good. Both birds invited replies and for 
many minutes there was a constant flow of song. Except for the 
slower opening note the Brown Thornhill’s song was indistinguish¬ 
able from the Rufous Whistler’s. A phonetic rendering of the phrase 
is attempted here: "Soo-ee-swt-sue-swt-swt-swt-chrry-chrry-chrry- 
swt-sue-joey.” 
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On another occasion it appeared that the challenging songs 
of two rival whistlers had attracted two more whistlers which 
approached with answering “sweet” calls. These notes were traced 
to two Brown Thornhills which on seeing me promptly dispelled 
the illusion by singing a most extravagant chorus of “sweet sweets.” 

Another Brown Thornhill which frequented the low scrub in 
the wandoo timber was more accomplished in a different way. 
This bird was first noticed at dawn one Juno morning. It was in 
a small dead jam tree and perched on twigs within my reach. 
As it hopped from twig to twig it sang a now song for each new 
porch. The following list is an attempt at putting them on paper;— 

(1) “Swee hoo hoo—chee chee”—a combination of a few notes 
of the Black-throated Butcher-bird fCracticus nigrogularis) and 
a Grey Fantail (Rhipidiira fiiliginosa). It was notable that this 
butcher-bird was not heard in that timber until some days later. 
It was also interesting to notice that the Grey Fantail’s chatter 
was omitted from the mimicry about the time the Grey Fantails 
left us. 

(2) The whipcrack call of the Western Shrike-Thrush which 
also visited our timber a few days later. 

(3) The thin ’Tiddler” notes of the Western Warbler (Gery- 
go7ie fusco). 

(4) The "tick-tick-tick-tick” of the Red-capped Robin 
(Petroeca goodenoviij, ending with “swt . soo” of the Rufous 
Whistler. 

After having identified all these very easily the song of 
“see hee-so-ho-lgl Igl” puzzled me. Perhaps this was the Brown 
Thornhill’s own song. Later in the year, about nesting time, it 
composed songs from phrases of different birds, generally three 
of them to a song. This composition was sung continuously in a 
most undeceptive manner, although the mimicry of the individual 
birds was perfect. I listened to it at midday on several successive 
days and each day a different song was sung, each reflecting the 
dominant new notes to be heard in the bush around, 

1st day: “Caa caa caa-chce chee chee” and the carol of the Grey 
Butcher-bird (Cracticiis torqiiatiis). The first two phrases copied 
a baby Magpie (Gyjnnorhina dorsalis) and the Grey Fantail. 

2nd day: “Mid week-bequick” chee chee chee-lgl Igl.” A com¬ 
bination of calls of the Red-tipped Diamond-bird (Pardalotus sub- 
striatusj. Grey Fantail and possibly its own notes. 

3rd day: A Weebill’s (Si^iicrornis brevirostris) “chatter” notes, 
three rich notes of the Black-throated Butcher-bird and the “chee 
chee chee” of the Grey Fantail. 

4th day; A long trilling note ending with “Igl” which was a 
copy of the Cicadas which had begun “shrilling.” 

A few weeks later I heard the versatile bird utter the 
“sstsstsst” notes of the Yellow-tailed Thornhill (Acanthiza 
chrysorrhou), the “drrrrr” of the Rainbow-bird (Merops or^iatus) 
and the “peep peep” of a young Twentyeight Parrot (Barnardius 
zonarius). 
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Another example of mimicry of a noise (not a bird’s call) was a 
song of the Brown Thornbill’s by the creek which began birdlike 
with “swt-twitty-tee-twt-chee” but always ended with a frog’s 
croak. 


FROM FIELD AND STUDY 

Can a Magpie Count?—I have not personally witnessed the 
incident about to be related but several neighbours have seen it on a 
neighbouring block. Two wood-fellers pitched their tents near where 
a Western Magpie had her nest and grew quite friendly with the 
birds, giving them all the scraps left over at meal times. Later on 
the young ones came out in the nest and on the old bird being fed 
vvith a certain number of pieces of bacon she would eat all of them 
until there were three left. These she carried to the young ones in 
the nest. The men varied the number of pieces and the last three 
pieces were always carried to the three young in the nest. 

—R. J. MORRISON, West Pingelly. 


Wing-span of Wedge-tailed Eagle.—In the Handboolc of the 
Birds of Western Australia^ 1948, Serventy and Whittell give the 
average wing-span of the Wedge-tailed Eagle fUroaetus audaxj as 
between 6 ft. 3 in. and 7 ft. 3 in., stating that the record is held 
by a Victorian bird with a wing-span of 10 ft. As authentic records 
of this nature appear to be few it may bo of interest to report that 
some years ago on the Chapman River near its confluence with the 
Blackwood River, I measured a large eagle with the wing-span of 
8 ft. 3 in. This measurement was made with a steel tape between 
the furthermost points of the extended wings. This is the largest 
I have actually measured but unfortunately the sex was not deter¬ 
mined. 

—D. H. PERRY, Forests Department, Perth. 


A Leg-less Silver Gull.—On December 28, 1949 I was fishing at 
Safety Bay. In the afternoon, w’hen out near Bird Island, there was 
quite a flock of Silver Gulls (Lartts novae-hollandiae) around the 
boat. They gradually settled down on the water except for one bird 
which kept on circling. This drew my attention to it and when it 
came near the boat I was astonished to find that it had no legs. 
One-legged Silver Gulls arc no rarity but this is the first time that 
I have seen or heard of a leg-less Gull. Its wings were somewhat 
frayed at the “wrist” or carpal bend as if it had been pushing 
itself along with its wings. Strangely enough, despite its condition, 
it seemed healthy enough. 

I am quite certain of its leg-less state, as it flew only a few 
feet above my head and there was no sign of either leg. 

—DON REID, Wembley. 
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The Leopard Seal in Western Australia.—When reporting the 

occurrence of a Leopard Seal (Hydrurga leptonyx) near Doubtful 
Island Bay in October 1948 (Western Anstralian NaitiraUsty vol. 1, 
1948, p. 155), I mentioned that this appeared to be the first record 
of the species for the State. However it has been ascertained that 
the Western Australian Museum received a specimen from Busselton 
in 1905. 

What is the third recorded occurrence is of an animal which 
was found stranded at City Beach on August 24, 1949. It was taken 
to the Zoological Gardens, South Perth, where it remained on exhibi¬ 
tion until its death on October 3. It was in an emaciated condition 
at the zoo when it was received. In the preliminary feeding experi¬ 
ments it was found that it would greedily accept Grey Teal, but its 
main diet later was rabbit and horsemeat. 

The specimen has been preserved at the Western Australian 
Museum. It proved to be a male. 

— D. L. SERVENTY, Nedlands. 


Black-tailed Godwit at Pelican Point.—My only previous 
records of the Black-tailed Godwit (Limosa limosa) from the Swan 
River estuary were made at Pelican Point in 1936 (3 birds on 
January 12, 5 on March 19 and April 5) and, since I resumed 
obseiwations here in April, 1946, I have not logged the species until 
the present season. 

On February 26, 1950 I saw three godwits feeding almost to 
belly level and plunging their heads deep into the water. What 
attracted my attention at once were their straight beaks. The Bar¬ 
tailed Godwit (Limosa lapponica) is not infrequently seen at the 
Point but none was present on this day. On being flushed the 
birds showed the diagnostic' field marks—white tail contrasting 
with the black tip, broad white wing striix? and long trailing legs. 
A suggestion of the black tail tip can be glimpsed under the folded 
wings whilst the birds are on the ground. After wliecling around 
they soon settled again on the Point and resumed their feeding. 

—D. L. SERVENTY, Nedlands. 


Black-tailed Godwit at Peel Inlet.—The Black-tailed Godwit 
(Limosa Umosa) is one of the rarer waders visiting the South-west 
and it has not, apparently, been previously reported from further 
south than the Svv'^an River estuary. On December 29, 1949 I was 
out fishing for whiting in Peel Inlet and when coming in had to 
pull the boat over a sand-bank at the entrance of the main channel 
of the Murray River. On an exposed part of this bank was standing 
a mixed flock of Caspian Terns and Silver Gulls. On my approach 
they flew off, leaving two large waders on the bank. Their size was 
almost that of a gull. In the light of the setting sun the birds seemed 
plain-coloured but when they took fright and flew off, identification 
was quite positive. The characteristics of the Black-tailed Godwit 
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\vere evident—the long straight beak, the broad white wing-stripe, 
the white band across the upper tail-coverts contrasting with the 
black tail and the legs trailing behind the tail. Their flight was 
straight and low, only a foot or so above the water. 

What surprised me, however, was their remarkable tameness. 
I was pulling tlie boat and making a certain amount of splash and 
even then I was able to approach to within 15 feet of the birds. 
I had to kick water at them to make them fly so that I could 
identify them positively, 

—DON REID, Wembley. 


Lamprey Attacking Australian Salmon.—In view of the paucity 
of data concerning the feeding habits of the lamprey (Geotria 
australis) during its marine phase it is of value to place on record 
any casual observations which might contribute to the building up 
of a stock of facts on the subject. 

While holidaying at Albany in February, 1946 I was Ashing 
with my father off the end of the Deepwater Jetty. We noticed 
a large fish swimming near the surface. Whilst my father was 
burleying it up with pieces of weedy whiting I baited a heavy line 
with a live weedy whiting and threw it in. The large fish struck 
very sharply and after a spirited fight allowed itself to be hauled 
close enough to be gidgied and landed. It proved to be an Aus¬ 
tralian Salmon triiUa)^ which weighed 191b. 2oz. Attached 

to the left side of the salmon, about one inch forward of the vent 
and about half-an-inch above the mid ventral line, was a greenish- 
grey lamprey. It was about as thick as a large thumb and about 
15 inches in length when stretched out but seemed to shrink to 
about 12 inches when dislodged from the salmon. One of the by¬ 
standers stamped his heel on the lamprey and I then threw it back 
into the sea—it felt very slimy when I was handling it. The lamprey 
left an oval-shaped scar of red flesh which stood out very starkly 
on the salmon’s side. 

—W. H. BUTLER, Mt. Lawley. 


Drowning Fatalities among Kookaburras.—Why do so many 
Kookaburras (Ducelo gUjus) lose their lives by drowning? Over 
the last twenty-five years I have been amazed at the number of 
Kookaburras which lose their lives in this way. When I was in the 
Barlee Range I noticed many instances of the Blue-winged species 
(D. leuchii) dying in the big stock tanks which hold from 10,000 
to 20,000 gallons of water. When I first came to Coolup I built a 
large circular trough which held some 3,000 gallons and was about 
two feet deep. In the first summer numerous Kookaburras lost 
their lives and yet in recent years there has been not one case of 
drowning in this trough. At the end of last year I put down two more 
troughs of a smaller size, about 700 gallons each, in a scrub paddock 
where no water was found in the summer time. Over the last 
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month (January) four Kookaburras have died in one of these 
troughs though none have died in the others, yet they are only 30 
yards apart. I would like to point out also that no other birds, 
except Kookaburras, have died in this manner. 

There would appear to be good grounds for thinking the birds 
only die in artificial water troughs which are new to them and that 
once caught they become wise. Otherwise there would be a steady 
death roll every year. But what induces them to dive into the water? 
Is it an inherited instinct which has outlived its usefulness? Or is 
it, perhaps, territorial behaviour against their own reflection? This 
might be cleared up to some extent if the birds were examined to 
see if they were all young birds which perish in this manner. 

—ANGUS ROBINSON, “Yanjettec,” Coolup. 


Kac»'s of the White-tailed Black Cockatoo.—^In the Western Aus~ 
traliun Natiiralisty vol. 1, 1948, p. 137, Mr. I. C. Carnaby described 
a subspecies of the White-tailed Black Cockatoo fCalyptorhynchns 
baudinii latirostris) from the drier parts of the South-west on the 
basis of its shorter and broader bill than that of the race from 
the heavy-forested corner of the South-west (C, b. bandmii). Below 
I give measurements of the bills of 34 birds which were shot at 
Bridgetown as orchard pests: 
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figures 

corroborate Mr. 

Carnaby’s 

conclusions. The 


mean of the Bridgetown ratio is 2.49 compared with Mr. Carnaby's 
figure of 2.40 for C. b. bmidinii* generally in the S.W, That for C. b. 
latirostris, the mallee form, is given as 1.88. Data from other 
districts would be very welcome to find out whether there is a 
gradual transition between the two races or whether there is a 
stepped dine, and if so where the zone of demarcation is. Any bird 
shot should be carefully measured or the head cut off and sent to 
the W.A. Museum. 


—H. M. WHITTELL, Bridgetown. 
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BreediiiK Brown Flycatcher,—The following abstract of field 
notes relates to a pair of Brown Flycatchers (Microeca fascinmis) 
which held territory in open forest adjacent to the Bilbarin 
lownsite. The birds were not marked, but I have no reason to sup¬ 
pose that the birds obsci'ved w'ere other than one pair. Three of 
four clutches laid were unsuccessful, though I followed my usual 
practice of not touching either nest or eggs and of observing with 
binoculars from a reasonable distance. The four nests were built 
within an area of six square chains and I should say that the 
territory occupied by the birds would cover about one acre. 

September 8, 1946: Observed one bird of a pair nest-building. 
The nest, still unlined, was 21 inches from the ground in a hori¬ 
zontal fork of a fallen dead tree and was quite exposed. 

September 15: Nest contained one egg. 

September 22: Nest being dismantled and rebuilt six feet from 
the ground in a vertical fork of a sucker at the foot of a wandoo 66 
yards from the original site. Both birds appeared to be engaged 
in the work. Half an egg shell, roughly divided longitudinally, was 
under the old nest. 

September 29: Nest contained one egg. 

October 6: Nest apparently deserted with shell of one egg, 
roughly broken, underneath. Birds engaged in building third nest 
three feet from the ground in a vertical fork of a slender dead 
sucker, 73 yards away, but only 34 yards from the site of the 
original nest, 

October 10: Nest complete but empty. 

October 13: Nest still empty. 

October 20: Bird sitting on two eggs. 

October 21: Two eggs in nest. The second nest has disappeared 

_possibly utilised in building the third, though when I found the 

third the birds appeared to be obtaining material from other 
sources. 

November 13: Nest gone. 

Noveml)or 17: Birds at nest containing one egg. This nest, four 
feet from the ground in a vertical fork of a dead branch of a 
sucker, was 65 yards from the site of the third nest. 

November 24: Naked chick in nest. 

December 1: Chick fledged and filling nest. 

—ERIC H. SEDGWICK, Leonora. 


Domestic co-operation among Chestmit-tailed Thornbills.— 
While walking along a bush track not far from Coorow on Septem¬ 
ber 1, 1947, I was startled by the sudden passage of a small bird 
almost directly across my line of vision and only a few inches from 
my face. On halting to investigate I discovered that the culprit 
was a Chestnut-tailed Thornbiil (Acanthiza iiropygialis) which had 
flushed from its snugly concealed nest in the hollow spout of a 
York Gum. There were three eggs. 
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I was not able to visit the site again until September 10, when 
much to my surprise two of the Thornbill's eggs had disappeared 
and been replaced by the closely spotted egg of the Narrow-billed 
Bronze Cuckoo (Chalcites hasalis). On September 15 a recently 
hatched young Cuckoo was the only occupant. 

On the following day I spent some time al tlie nest and was 
amazed to observe three adult Thornhills in attendance. One adult 
entered the hollow and was fed in turn by each of two other 
individuals, so that at one time all three birds might be seen to- 



Fcmale Chestnut-tailed Thornbill feeding its young. 

—Photo S. R. While. 

gether. This habit of multiple attendance at the nest is a well known 
feature of the Blue Wrens (Mahiruti). Has it been noted by other 
members among the Thornhills fAcanthiza)? 

—S. R. WHITE, Government School, Morawa. 

Western and Eastern forms the Bearded Dragon Eizard.— 

In The Western Australian Naturalist, vol. 1, no. 8, p. 157, refer¬ 
ence was made to the characters in which the western and eastern 
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forms of the Bearded Dragon Lizard {Am 2 )hiholurus barbaiiis) 
appeared to differ most strikingly to a field observer. The accom¬ 
panying photographs give some idea of the general appearance of 
both. The eastern lizard, photographed at Rockhampton, central 
Queensland in 1944, shows a commonly adopted stance. The mouth 
is frequently opened much wider and the throat pouch more fully 
distended. The other photograph was taken at Morawa, Western 
Australia in 1948. Unfortunately for purposes of comparison this 
lizard is not displaying the throat pouch at all, though in my ex¬ 
perience it does not enlarge the throat at any time to such spectacu¬ 
lar dimensions as the eastern form. It will be noted, also, that in 
the western lizard there is not such a marked development of 
spines. 



hlastcrn (on left) and western forms of Bearded Dragon Lizards. 


In his review of “Australian Reptiles in the Museum of Com¬ 
parative Zoology” (Bull. Mus. Com^h vol. 77, 1934, p. 243), 

Dr. Arthur Loveridge of thal institution (at Cambridge, Mass.), 
recognises the following three subspecies of this lizard in Aus¬ 
tralia: Ainphibohini.'i barbuiufi bavbalUH Cuvier 1829. from eastern 
Australia: A. b. viinor Sternfeld 1919, from the mainland of Western 
Australia, and A. b. viinunus Loveridge 1933, from the Abrolhos 
Islands. 

_S. R. WHITE, Government School, Morawa. 
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Forric Slaininp; in VValorfovvl.—A not. infrequent discoloration 
of portions of the normally white plumage in water-birds is the 
rusty-red staining imparted by iron compounds in some natural 
waters. In an article on the Little Pied Cormorant in the Proceed- 
ingn of the Royal Zoological Society of New South Wales for the 
year 1947-48 (1949, p. 34), Messrs. J. A. Keast and A. F. D’Ombrain 
describe chemical tests on such stained feathers by Dr. A. Bolliger 
and Mr. A. L. Ritchie, of the Chemistry Department, Sydney Uni¬ 
versity, as follows; 

“ . . . strong hydrochloric iicid quickly removed the colourinK mat¬ 
ter: cold 5 N acid completely cleaned the feathers and the solution 
became a rich yellow in a few seconds. The solution gave pronounced 
positive reactions for iron to the ammonium thiocyanate and potassium 
fcrrocyanide tests: ethyl acetate removed the red coloration to the 
acetate layer in the case of the former test. Kurther, it was found pos¬ 
sible to precipitate red ferric hydroxide by neutralising the solution 
with equivalent strength sodium hydroxide. The chloroform lest for 
organic ferric compounds was negative. The black back feathers (which 
do not readily show staining) likewise gave a pronounced positive 
reaction for iron.” 

Keast and D’Ombrain continue: “It is worthy of note lirstiy that in 
all cases where staining was present amongst the Museum birds the 
coloration was restricted to the distal (juarter of the feathers. . . . Until 
a certain concentration Is reached, the coloration does not show in the 
held. In the Cattai Creek area. Hawkesbury River, where such birds 
are not infrequently seen, the legs of white horses which wade In the 
swamps frequently become stained reddish. Under comparatively still 
water conditions soluble ferrous humates and similar compounds, 
leached from the soil and rocks, are oxidised to the Insoluble ferric 
oxide. The latter occurs as an ‘oily’ scum on the top of ponds and 
slow-moving streams which is seen to break up when the surface is 
disturbed. Concentration increases with evaporation and or reduction 
in speed of flow. Probably deposition on birds occurs when the outer 
parts of the fcallters become wot following prolonged periods In the 
water." 

In the Handbook of the Birds of Western Australia, Major 
Whittell and I give two local species as exhibiting occasionally this 
ferric discoloration, the Little Pied Cormorant (Phalacrocorax 
nielanoleucusJ and the Darter (Anhinga rufa). There is one speci¬ 
men of the latter species in the Western Australian Museum which 
is entirely rufous-red below instead of white, with a rufous tone 
on the upper-parts. 

Recently I examined specimens of the Black Duck (Anas 
poecilorhyncha) which had a rusty discoloration on the normally 
white parts of the plumage. These were two birds which were shot 
on January 21, 1950 at Lake Mealup (or the Triangle Swamp), east 
of the Harvey Estuary. The two light stripes on the head were a 
ligiil rust-red colour, but this was present only on the tips of the 
feathers: their concealed bases retained the oi'iginal while colour. 
Doubtless other swamp birds with white feathers in the plumage 
will l)e found to exhibit signs of litis ferric staining, wliich may 
vary in different natural waters. Ropttrls of the occurrence.s would 
be of interest. 

-D. L. SERVENTY, Nedlands. 
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NOTES ON A COMMON TRIGGER PLANT WITH 
UNCOMMON HABITS 

By Mrs. RICA ERICKSON, “Fairlea,” Bolgart. 

The Matted Trigger Plant (Sti/lidiuin repem R. BrJ is an 
inconspicuous, lowly plant, despite the large areas of ground it 
sometimes covers. It is found on a variety of soils throughout the 
South-west but usually is noticed only during its flowering seasons. 
The plants with their loose tangles of slender, wiry stems and 
small knots of leaves resemble nets of horsehair. 

Through the summer they lie dormant and apparently lifeless, 
but after the first rains in autumn each knot of leaves opens; buds 
of new, leafy stems begin to shoot from them; and tender, red 
roots grope downwards from them, searching for the soil beneath. 
Within a few days the terminal rosettes of leaves bear flowers. 
(See Fig. 2 of the plate). During the winter months, after the 
autumn blooming, the new stems lengthen swiftly and their leaves 
become widely spaced. In the meantime the aerial roots have 
found the soil, where they anchor and feed the new extensions to 
the old plants. The first heat of the coming summer warns the 
plants of the necessity to prepare for a long rainless period. They 
shed their stem leaves. The long stems are again bare except for 
the tightly closed terminal rosettes of leaves which preserve the 
buds from which life is renewed after the summer drought. 

While thus preparing for dormancy, the Matted Trigger makes 
another burst of bloom (sec Fig. 1 of plate). There must be suf¬ 
ficient moisture left in the soil together with the warm days to 
repeat the conditions which urged the autumn flowering. So far as 
I am aware this is the only Trigger plant to flower twice a year. 
Should there be late rains or unusual thunderstorms, this early sum¬ 
mer blooming is much improved but it cannot compare with the 
autumn show when the masses of small pink flowers are spread 
like carpets. Since each little bloom faces the sun, an observer sees 
them best by facing south. By facing north with the flowers, only 
the thin edges of the petals are seen. A prominent crimson patch at 
the base of each petal marks the “eye” of the flower. The append¬ 
ages at the centre of the flower (see Figs. 6, 8) arc extremely vari¬ 
able in number, size and shape, especially in the summer blooms, in 
which there may bo 2-8 Autumn blooms generally have four append¬ 
ages but these vary in the same plants from season to season. The 
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Matted Trigger Plant (StyUdium repens R.Br.) 

Fig. 1—A plant showing summer flowers and stems shedding 
their leaves. 2—A terminal rosette with autumn blooms, new stem 
shoots and aerial root. 3—An enlarged view of a summer bloom and 
terminal rosette. 4—A longitudinal section of an ovary. 5—Side 
view of ovary. 6—Side view of corolla and column showing the 
brush-like stigma and empty anthers. 7—-Side view of poised column 
showing anthers before the development of the stigma. 8—The 
throat of the corolla showing appendages and labellum. 9—Front 
view of labellum. 
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colour of the summer flowers fades swiftly. The differences between 
the flowers and the stems of the Matted Trigger during two seasons 
led W. V. Fitzgerald to describe the summer flowers as a new species 
(StylidniDi c}jgneu7n). 

The most interesting featuie of any Trigger Plant is its column. 
That of the Matted Trigger functions in the usual manner. When 
poised it is bent back between the petals to rest against the 
Uibellum. (This is a minute section of the corolla which is a modi¬ 
fied fifth petal). It has the power to sfjring over when released by 
a certain stimulus, such as an insect probing for nectar. It bears the 
stamens and stigma together at its apex, the stamens developing 
first and then the brush-like stigma growing up between them, 
pushing the empty stamens aside. 

This development of the stamens and stigma at different times 
guards against self-pollination. Most Trigger plants attract only 
one, sometimes two, species of insect as their fertilising agent. They 
offer certain landing places on the paired petals. The consequent 
uniformity of size and action of the insect en.sures economical and 
positive transference of pollen. I have come to the conclusion, 
after long periods of watching many species of Ti'igger plants, that 
very few insects visit these flowers, but those which do are im¬ 
pelled to visit flower after flower of the same species. When the 
insect probes the corolla tube for nectar the trigger flies over and, if 
it is a young flower, pollen is dusted on the insect. When it visits 
an older flower a receptive stigma occupies the position formerly 
held by the stamens and the springing trigger gathers up pollen 
instead. To facilitate this exchange, the insect is usually hairy so 
that the pollen is not lost in flight, and the stigma is brush-like the 
better to pick it up. 

The insect is somewhat startled at first by the trigger's action 
and generally darts away but after several similar experiences it 
becomes accustomed to the tiny blows and will continue to sup 
while held in the clasp of the trigger. The columns are adapted to 
suit the particular fertilising agent and the paired petals ensure 
the correct alignment of their bodies, without which the flower’s 
trigger devices ai’e worthless. 

After this discu-ssion of the haljits of Trigger plants in general, 
it is apparent that the Matted Trigger is unusual for the number 
and variety of its insect visitors. It is freely visited by all kinds and 
sizes. There are large grey flies, green flies, humpbacked flies, 
bush flies, blowflies, common flies, native bees and honey bees*. It 
is the only Trigger plant I have seen visited by honey bees but 
the wealth of autumn blossom in that lean, floral season is no moan 
attraction. 

*Mr. Tarlton Rayment, to whom specimens of some of these 
insects were sent, identified them as flies of the families Empididae, 
Bombyliidae, Tachinidae and Stratiomyiidae, and the bees, Para- 
colletes albopilosiSj Raym, and Apis melUfera x A. ligiistica 
(worker), R.E. 
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The columns of Matted Triggers are very sensitive earlier in 
the morning and later in the evening than in other species. They 
also respond on wet, dull days. They can re-poise within four 
minutes but arc not fully sensitive again until the lapse of about 
an hour and a half. Sometimes they will respond within twenty 
minutes with a feeble movement that rarely raises the trigger past 
the top of the arc (see Fig. 6 of plate). These longer periods of 
sensitivity, the great variety of numerous visitors and the vast 
numbers of flowers would appear to ensure the successful production 
of large quantities of seed. This is not so. Very few seed capsules 
mature. This may be the result of the indiscriminaling stances of 
the smaller insects. It-is certain that the bigger insects are useless 
for the flowers' purpose—the flying columns arc too short to strike 
these visitors as they sip hovering in front of the flowers. This 
wastes sensitivity. The small insects rarely stand correctly aligned. 
They have merely to crawl from bloom to bloom so closely are they 
set. The triggers hit them in many places and the uncertain scat¬ 
tering of pollen is wasteful. So the plants have need of their surer 
method of propagation by creeping stems when fertilisation of 
ovules is chancey. 

Each plant grows new stems which root and in their turn grow 
new stems which can function as independent plants. The process 
continues until a colony of interwoven plants develops in which 
it is impossible to tell where one begins or ends. When such a colony 
covers acres of ground its age is not to be guessed at. 


A NEW SHARK FROM NORTH-WESTERN AUSTRALIA 

By GILBERT P. WHITLEY, The Australian Museum, Sydney. 

A Whaler shark, closely allied to a Javanese species, was re¬ 
cently obtained in north-western Australia and the Northern Terri¬ 
tory during cruises of the fisheries research vessel Stanley Foie- 
ler under charter to the C.S.I.R.O. It enters the genus Galeolamna 
(as restricted in Zool., vol. xi, 1945, p.l) but difTers from the 

genotype (G. greyi Owen) in having a more pointed snout and 
more deeply notched teeth. The holotype female, 154 cm. long, was 
gravid and probably primiparous, and was the largest of numer¬ 
ous living specimens examined by the author. Diagnostic characters 
are the 25 to 31 teeth in either jaw (usually 14 or 15 each side of 
symphysial tooth), small second dorsal fln, gothic-arched snout, 
no interdorsal ridge, and it usually has dark tips to some fins and 
a dark diffuse lateral band. 

Genus GALEOLAMNA Owen 1853. 

Galeolamna pleurotaenki iilfitonit subsp. nov. 

(Figs. 1-2) 

Carcharias (Prionodon) pleiirotaenia Bleeker, Verh. Bat. Gen., 
xxiv., 1852, Plagiost., pp. 7, 9, 28 and 40, pi. ii., fig. 6. 
Batavia, East Indies. 
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Carcharias pleurotaenia Jordan and Seale, Bull. U.S. Bur. 
Fi h, xxy, 1906, p. 182. New Guinea [error for Batavia], 
East Indies. Ex Bleeker. 

Eulamia (Platypodon) v^^urotaenia Fowler, Bull. U.S. Nat. 
Mua. 100, xiii, 1940, pp. 150 and 166, fig. 8. (q.v. for refs.). 

Head acutely pointed, gothic-arched from above; predorsal 
profile not gibbous. Eyes moderate, circular, with nictitating mem- 
br^me, pupil a vertical slit. Interorbital broadly convex. Anterior 
margin of eye a little posterior to front of mouth. 

Head 4.1 in total length. Prcoral length less than width of 
mouth. Snout, in front of line connecting outer ends of nostrils, 
less than iialf as long as distance between inner ends of nostrils. 

15.1.15 31 

No spiracles. Hental formula - = _ 

14.1.1.14 30 

feeth elect, compressed, broader in upper than in lower jaw; 
points deflected outwards in upper jaw, inwards in lower. Teeth 
of both jaws notched on both sides. In the upper jaw the teeth 
are strongly seriated on their shoulders, more finely serrated on 
sides of cusps, and entire disfally. In the lower jaw the shoulders 
are not serrated, the sides of the cusps are very finely serrated 
and the tips arc entire. One to three series of small symphysial teeth 
in upper jaw; two larger, erect and pointed teeth, one on each side 
of symphysis, in lower jaw, these smaller than adjacent lateral 
teeth. 

Nostrils nearer mouth than end of snout Nasal flap small. 
Upper labial fold longer than lower. Endolymphatic openings in¬ 
conspicuous. First gill-opening more than two-thirds internarial. 

Body robust. Lateral line indistinct No interdorsal ridge. No 
keel on caudal peduncle which has a lunate pit above and below. 
Pit organs small and numerous. Umbilical scar obsolescent. Sha¬ 
green: denticles imbricate, with five keels reaching edge of each 
one but not produced beyond margin as spines. 



^ig. 1.—Tilston’s Shark, Galeolanina pleurotaenkt tilstoni, Whitley, 
Holotype from Van Cloon Shoal, Western Australia. Above: lateral 
View of whole shark. Below (left to right): lower surface of head 
nostril, tooth from upper jaw, tooth from lower jaw and dermal 

denticles. 
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Biometric measurements, following the scheme propounded ir\ 
Proc. Linn. Soc. N.S.Wales, vol. Ixviii, 1943, p. 114, were as follows; 


Measurement 


H.l 

2 

3 

. 4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

16 

17 

18 
B.l 

2 

3 

4 

5 

6 

7 

8 
9 

F.l 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


Hololypo 1 
Female j 

Paratype A 
Female 

Paratype C ' 
Male 

Paratype F 
Male 

307 mm. I 

267 

284 

160 

372 

333 

355 

187 

121 

113 

124 

75 

134 

116 

150 

85 

372 

328 

346 

180 

810 

652 

687 

375 

20 

19 

24 

16 

22 

20 

24 

15 

139 

121 

152 

86 

No Spir. 




19 

18 

22 

15 

78 

69 

85 

50 

110 

100 

102 

64 

135 

107 

138 

65 

10 

5 

6 

1.5 

3 

3 

4 

3 

65 

48 

46 

20 

51 

38 

52 

20 

1110 

900 

1040 

535 

850 

702 

736 

380 

475 

410 

740 

244 

273 

207 

226 

100 

86 

60 

51 

52 

27 

61 

43 

47 

25 



100 

16 



110 

23 

224 

200 

160 

96 

175 

143 

121 

72 

59 

60 

62 

35 

350 

265 

317 

154 

58 

49 

55 

33 

59 

51 

55 

29 

62 

57 

65 

33 

98 

73 

105 

55 

70 

72 

67 

43 

60 

52 

52 

30 

55 

52 

56 

31 

83 

59 

87 

50 

270 

240 

250 

141 

90 

75 

75 

40 

474 

350 

384 

204 

80 

83 

73 

39 

76 

70 

92 

39 

47 

44 

35 

23 

198 

154 

220 

97 

435 

365 

353 

230 

206 

172 

178 

no 


Additional measurements of the hoiotypc are: second gill-slit 


longest, 89 mm.; eye to first gill-opening, 173; tip of snout to outer 
angle of nostril, 74; inner angle of nostril to mouth, 52; middle of 
vent to end of tail, 712. and thus in posterior half of shark. First 
dorsal nearer pectorals than ventrals. Second dorsal smaller than 
anal, anal base beginning and ending before and behind origin and 
end of second dorsal base. Anal margin excised. Pectoral angle 
reaching below origin of first dorsal. Upper caudal lobe slightly 
longer than head, pointed; lower lobe rather pointed. 


Colour bronze-greyish above, white below, a broad lateral 
bronze band along side. Fins with more or less dusky edges and tips; 
black blotch at end of second dorsal and lower caudal lobe. Dark 
upper tone reaching middle of eye anteriorly and top of eye pos¬ 
teriorly. 
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Liver dark grey, 1 lb. 1 oz. equals 3.2 per cent, total body 
weight. Stomach contained fish bait. Spiral valve of the scroll type, 
with five turns. 

Mesovanum or epigonal organ not ovulating, fatty. Left uterus 
with two embryos, in separate compartments each with pseudo¬ 
placenta. Margin of their dorsals white with inframarginal dark 
Streak. 

Total lengths, 345 mm., 74 oz., foetotype 1; 340 mm., 7 oz., 
foetotype 2. 

Right uterus similarly had two embryos; total lengths 336 
mm., 7 oz., foetotype 3 (Fig. 2); 355 mm., 8 oz., foetotype 4. 

Described and figured (Fig. 1) from the holotype, a gravid 
female 1,545 mm. in total length and 55 lbs. in weight. 

Loc. Van Cloon Reef, Joseph Bonaparte Gulf, W.A.; Australian 
Museum regd. no. IB. 2421; caught on hook and line at surface by 
Mr. K. Godfrey, September 15, 1949. Stanley Fowler cruise. 

VARIATtON IN PARATYPES 

holorype.*''s'imitar’huTh'Ss hla"#3.7 ‘‘"tojrth inf “a" 

second dorsal further forward in relation to longest and 

below nrst dorsal and it is a 

Ing. 155 mm.; tip of snout to oiUer tingle o? no^ 

nostril to mouth. 42. ^ ^ ^ nostril, 67; inner angle of 

Dental formula 14.1.14 29 

13.1.14 “ 28 

14.1.1.15 “ 31* 

jusf’be.vomi oHgm'’”cTa°s^ 

male. Bronze-coloured with black tins In 

6‘'o« ‘ o^r 3 ‘“’'' 1 *’“ aJo”B a''ies. No interdorsaTrMie® 

and a hsh‘(LShr^nus mmo contained two fish hooks 

na a iisn ti-cinrinus iielus) bitten once. Dental formula 13.1.13 27 


13 1 13 27 

Jaws in possession of Air. A. J. Mandell. Mesorchium stretchinc for length 
of coelome; vesiculae scmlnales empty. ^sireicnmg tor length 
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Paratype D. Immature male. Length 765 ^ lbs. 6 ozs Port 

Esslngton. October 2. 1949. Head 193 mm.; interdorsal.. 162; upper caudn^ 
lobe. 212; claspers 18 mm. Liver 3 oz. or 3.48 per cent, total weight- 
Stomach empty. 

Paratype E. Immature fomaie. Length 740 him., 'v^ighi 4i ibs port 
Esslngton^ October 2. 1949. No umbilical scar. Head. 190; Interdorsal l5l. 
upper caudal lobe. 212. Liver. 2 oz.. or 2.7 per cent, whole weight. Stomach 
empty. 

Paratype F. Immature male. Length 765 mm., weight 5 lbs. 2 ozs Lvnc- 
doch Bank. October 5. 1949. Biometrical measurernents v-idc supra. Endolvih- 
phatic openings conspicuous. No umbilical scar. Has very da^ Pns. Dental 
formula 14.1.14 29. Liver 3i ozs.. 3.9 per cent, total weight. 


12.1.12 


■ 25 


General colour very dark grey, no conspicuous lateral stripe. Ail iins almost 
black. Mesorchium length of coelome. Stomach cmpt>. 

Paratypes G-K. Evans Shoal. October 6. 1949. as l>clow Coloration light. 
No umbilical scars. Paratype G had probably bred, the mesovarium being 
dormant; no embryos. Specimen K had three chihryos. « hiale of isg tYim-* 
female 150. and male 160. No ova. Stomach of H had head of large llsh. 
others empty. 


Para¬ 

type 

Total 

Length 

mm. 

W'ght 

lb. 

H2. 

mm. 

F4. 

mm. 

Sex 

Upper 
caudal 
lobe mm. 

Liver 

wt. and % 
whole wt. 

Dental 

Formula 

G. 

1,500 

60 

380 

334 

Female 

390 

2 lb. 3 oz, 
equals 3.6% 

14.2.15 

14.1.13 

H. 

1.365 

39 

343 

305 

Male; 

350 

2 lbs. 

14.1.15 



claspers 


equals 5.1% 






115/126 



13.1.12 






mm. 




I. 

1.466 

50 

380 

330 

Female 

360 

3.t lbs. 
equals 6.57c 

14.1, iL- 
13.1.11-,v 

(damaged) 

J. 

1.395 

42 

350 

343 

Male; 

claspers 

114/126 

355 

1 lb. 11 oz. 
equals 4.01% 

_ 13.0^13 
12.1.13 

K. 

1.498 

68 

400 

380 

Female 

382 

8 lb. 8 oz. 
equals 12.5% 



/ 


Paratypes L-Q. From Flinders Reef. Timor Sea. October 6. 1949. 


Para¬ 

type 

• Total 
Length 
mm. 

W’ght 

lb. 

H.2 

mm. 

F.4 

mm. 

Sex 

Upper 
caudal 
lobe mm. 

Liver 

wt. and % Remarks 

of whole wt. 

L. 

935 

11 

240 

211 

Female 

265 

3 ozs. Dark colour* 

= 1.7 % Immature- 

M. 

1,125 

19 

280 

250 

Female 

330 

lib. loz. 5.5/rDark. 

Immature. 

N. 

1.405 

40 

353 

330 

Male; 

360 

21b. 9oz. 6.47rFairly dark: 


claspers 


not fully 






113/121 


mature. 






mm. 



O. 

1,195 

264- 

305 

276 

Male: 

104/110 

.315 

Damaged Fairlv dark: 

little‘milt- 

P. 

1.340 

36 

327 

314 

Male; 

118/124 

355 

21b. 4oz. 6.2%Falrly dark: 

little milt- 

Q. 

1.360-L 47 

354 

339 

Male: 

117/125 

3004- 

Cdam- 

31b. 6oz. 7 . 1 % Lighter col¬ 
our. Siomaca 






aged) 

contents dig 
ested. No 
milt. 
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The liver weight of this shark is usually about 3-3^. 
weight, but paratype L was only 1.7 per cent, and the 
12i per cent. Values for paratvpes H. I. J. K. M N 
than usual: I can offer no explanation for this. 


per cent, of the whole 
large paratype K was 
P and Q were higher 


Paratype R. Immature female, length 1.003 mm weiirht lbs Wessel 

243 mm?,- IntcrSl! 
f ^V?' 203 General colour bluish. Liver 8 oz. or 3.2 per 
cent, whole weight. No umbilical scar. No ova or embrvos. Fish bait in 
stomach. 


Itiiiigo; Noi th-\v'GstGi’n Australia to NorthGrn Territory, 
generally over reefs and shoals. Exceeds five feet in length. Might 
attack man. 


Named in honour of Assistant Surgeon Tilston, naturalist at 
the old settlement (long abandoned) at Port Essington, Northern 
Territory (J. MacGillivray, Narr. Voy. Rattlesnake, i' 1852 pp 
156 and 159.) 


Afiinities: Study of whaler sharks in the field, from series of 
fresh specimens shows that certain criteria used hitherto in sepa¬ 
rating species (such as relative positions of second dorsal and anal 
fins, proportions, etc.) do not always hold for all specimens. Bige¬ 
low & Schroeder (Mevi. Sears Found. Mar. Res., vol. i,' 1948, 
p. 320) stale that distinguishing features for whaler sharks are 
characters so precise and so little variable that specific identifica¬ 
tion is not difficult although attention to detail is required.” In 
their key the fresh-water shark, Carcharhinus nicaraguonsis comes 
closest to my new one in characters but, of course, the Australian 
one differs in form of nostrils, teeth and second dorsal fin. As 
already noted, the new subspecies differs from Galeolatnna greyi 
greyi in having a more pointed snout and more deeply notched 
teeth. G. gtoyi ynckaili Whitley is a rounder shark generally with 
blunt snout and differently outlined teeth. The new subspecies 
differs from G. greyi cautu Whitley in having the pectoral angle 
reaching below or beyond the level of the first dorsal origin, 
whereas in cauta it is well before same, and the teeth are typically 
fewer. In all respects the new shark comes closest to Bleeker’s 
pleurotaenia fa good name for it, referring to the dark lateral 
stripe, present in most examples), but it differs in having finely 
serrated sides to the slightly spatulatc cusps of the teeth in the 
lower jaw. Bleeker stated, “Dentes supramaxillares denticulati, in- 
framaxillarcs gracillimi non denticulati” and the smooth lower 
teeth are shown in his figure. From all other species it is dis¬ 
tinguished by the lack of an interdorsal ridge, form of nostrils and 
teeth, proportions, etc., as detailed above. 
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OBSERVATIONS ON COURTSHIP FEEDING IN SOME 
AUSTRALIAN BIRDS 

By ANGUS ROBINSON, "Yanjcttce,” Coolup. 

I was very interested in a note in the W.A. N(itii7'(ilistj voi. 2, 
1950, p. 79. in which S. R. White records the courtship teeding of 
a presumed mated pair of Pallid Cuckoos (Ciiculufi palUdus). 

In Wildlife, vol. 12, no. 1, January. 1950, J. R. Skemp of Tas¬ 
mania records the feeding of a fenutle Pallid Cuckoo by its iriate. 
Identification of the sexes was based on the size of the birds^the 
female being regarded as smaller—and also the song. This identi¬ 
fication seems pretty conclusive, yet. in the April issue, no. 4. vol. 
12, E. A. R. Lord, of Murphy’s Creek, Queensland, records what 
was presumably the feeding of a male by the female. This identifi¬ 
cation was based on the act of copulation, presuming that it was 
the male which mounted the hen. Of course this is not proof posi¬ 
tive as reversed copulation is not uncommon in birds. 

In looking up my notes over the last five years I find that I 
had come to the same conclusion as Lord (based on the act of 
copulation) that the female fed the male. 

On November 13. 1946, about 9.30 a.m. I observed a Pallid 
Cuckoo on a fence post, it gave a short mating song (female?). 
Another bird, from some distance away, flew over and mounted her 
without any resistance and copulation presumably took place. Then 
one bird went and procured some food and offered it to the other. 

I noticed this courtship feeding take place a number of times. 

On November 14, 1946, my notes say:—Presumably the same 
pair as yesterday, one bird was flying from one fence post to 
another followed by its mate. As the second bird alighted on the 
fence post the first bird would leave and fly to another. The second 
bird would follow and so on. The following bird appeared a shade 
larger. The second bird flew down to pick up some food which it 
ate when back on its post. The other bird did the same. I noticed 
the first bird feed the second bird once. It was a similar display to 

yesterday^_the first bird feeding the second. There was the usual 

short mating call (female?) uttered once or twice and also the 
other song heard during mating (similar to the Greenshank call). 

On November 15, 1946, the same pair of birds were seen be¬ 
having in a similar manner. 

On October 10, 1949, I saw a pair of Pallid Cuckoos copulating 
in a dead tree. I was drawn to them by the call of the female (?) 
which drew an answering call of a different type from the male who 
flew into the tree. After moving about from limb to limb, the male 
mounted and copulation took place. The birds separated and for a 
minute or two both rotated their tails and though the female 
crouched once or twice as if inviting copulation the act was not 
repeated in my presence. 

From the foregoing it would appear that in the Pallid Cuckoo 
the female takes a prominent part in stimulating courtship be¬ 
haviour or conditioning the pair for the sexual act, even to the feed- 
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ing of the male. The female uses a short harsh note and the male 
a similar call to the Greenshank. But Skemp would imply that the 
male feeds the hen. This may also be right according to the physi¬ 
cal state of the particular birds as I have shown in my study of 
Magpie Lark behaviour. 

There is another aspect in the feeding behaviour of Pallid 
Cuckoos that I have not touched on and that is the presumed feed¬ 
ing by adults of young birds. This is mentioned by A J North in 
Nests and Eggs of Birds foimd breeding Hn Atistralia and Tasmania, 
by N. Learmonth in the Victorian Naturalist, vol. 65, 1949, p. 258, 
by Carol Jackson in The Emu, vol. 48, p. 176, and by D White in 
The Emu, vol. 49, p. 202. While not belittling these observations 
one must be very sure that the young is not an adult, as in court¬ 
ship behaviour the adult female may often behave in a very 
similar manner to the young bird. In fact it is recognised today 
that there is a definite resemblance between the behaviour of the 
young bird while it is still dependent on its parents, and the mating 
behaviour of the adult. 

As an example of how careful one must be in interpreting bird 
behaviour I would like to quote again from my notes on an obser¬ 
vation on Sacred Kingfishers (Halcyon saucius), November 4, 1949, 
between 11.30 a.m. and 12.30 p.m. I watched a male (?) feeding a 
hen(?). She was stationary on the branch of a small sapling while 
the male scouted around and got food for her. Almost immediately 
after the first feeding that I witnessed he mounted her and 
copulation took place. When ho arrived back the second time he 
brought a small skink which was wriggling in his beak. He spent 
much time killing it before he handed it over to the hen who de¬ 
voured it. She waited quite patiently while he was doing it. 
Copulation did not take place this time and as after 20 minutes 
he had not returned, I flushed the hen, who was making a very 
low sound, which she had uttered off and on the whole time. She 
only flew a short distance and perched again. Her attitude on the 
branch was more of a crouch than the ordinary perching posture. 

If I had not seen copulation take place in this case I might have 
been excused for thinking it was an adult feeding young. 

The Kookaburra (Dacelo gigas) has the same habit of feeding 
its mate during the mating season, but what of the feeding of the 
silting bird by its male? Skemp records the feeding of the sitting 
female in the Dusky Robin (Amaurodryas vittaia). The female 
quivered her wings when being fed just as a young bird might. I 
have recorded the feeding of a sitting grey Butcher-bird fCracti- 
cus torquatus) by its mate during very wet weather. The sitting 
bird made a noise just like a young one when being fed—but she 
was sitting on three eggs at the time. In many species of birds 
courtship feeding is carried on from the time of mating until the 
end of the incubation period. But I have never seen a Butcher¬ 
bird feeding its mate except in this single instance on the nest. 
The Pallid Cuckoo does not feed its mate during the incubation 
Period. Do the Kookaburra and Sacred Kingfisher feed their mate 
during incubation? 
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NOTES ON THE CHESTNUT-SHOULDERED WRENS 

By W. H. LOARING, Bickley. 

Recently the known range of the Blue-breasted Wren (Mulxivus 
'pulcherrimu^} has been considerably extended; northwards to the 
mouth of the Murchison River as a result of Dr. D. L. Serventy's 
identification of the species in that area in 1943, and, in effect, 
southwards to the vicinity of Perth on Mr. L. J. McHugh s dis¬ 
covery of it at Scarborough in the same year. 

That the birds observed by Mr. McHugh amongst the dunes 
at Scarborough were Blue-breasted Wrens can be accepted since 
the writer found this species established on the coast in the 
vicinity of the Moore River in 1947. and present in the dunes at 
Yanchep on December 25, 1949. 

In common with the Blue-and-white Wren (Mahinii^ leuco- 
noUia) it is evidently fairly plentiful at points all along a section 
of the coast from Perth northwards. Both these species are strongly 
established in the Moore River area, and that they are not 
unplentiful at Yanchep was indicated when a large family-party 
of each came under observation during a visit to that locality of 
little more than an hour’s duration on the date mentioned. I can 
think of no reason why they should not occur in the coastal 
country south of Perth. 

Until comparatively recent years neither of these wrens had 
been recorded in the Perth district, and it is evident that they 
have not consistently been as well represented as they are at 
present. It would appear that either they have penetrated south¬ 
ward along the coast during the last few decades, or, though present 
throughout have previously existed at very low population level 
over a long period. Everything considered, the latter appears to 
me to be the more rational view. But whatever may have been 
their history in this region, with their addition no less than four 
species of Malurus are represented in the district, I think a parti¬ 
cularly rich accumulation for any such area. All four species were 
met with on the coastal plain in the Moore River-Gingin Brook 
area in 1947, and subsequently. 

During our 1947 visits to the Moore River in May and 
October, my wife and I found the Blue-breasted Wren established 
in the scrubby hollows and thickets behind the dunes, from which 
strongholds it moved out to hunt amongst the tracts of low scrub, 
and over the limestone ridges immediately adjacent to them. It 
also inhabited the dunes, extending its activities to the outermost 
bushes along the shoreline. It occupied these situations in common 
with the Blue-and-white Wren, but was not found far out in the 
low »crub landward of the thickets, which, on the whole the latter 
species favoured. Amongst the taller scrub clothing the southern 
bank of the river, however, it was present for a distance of two 
miles upstream, in which situation it came into contact with family- 
parties of the Splendid Blue Wren (MaUtrus splendcnsj. 
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In 1948 much of ils liabitat on the southern side of the river 
had been burnt out, and, during a short visit, considerably less 
was scon of the species. Nevertheless one family-party was tending 
very young birds. 

In all this area tlio species was wild, particularly the 
plumaged males, and it was only by perseverance that we obtained 
good views of them. Apart from the marked dissimilarity in the 
colour of the back, and of the head with the exception of the cheek 
patches, from males of the Red-winged Wren (Maliirus elegans) 
we believed we could detect in these males minor modifications of 
plumage, in shorter chestnut shoulder patches, and less extensive 
breast coloration; small differences that nevertheless imparted a 
distinctive character. 

At variance with the wildness of the Moore River birds, and, 
in this particular, typical of the different behaviour of individuals 
of a species, two bright males with the family-party seen at 
Yanchep recently came up very close to us, within a foot or two. 
One of these was in perfect plumage, and when it faced the sun, 
the blue-violet of the breast was unmistakable. The back was 
purple, and tlic admixture of colours on the crown gave the 
impression of an overlying greyness. 

The few males in grey and brown plumage met with amongst 
the family-parties were of immense interest, the two phases noted 
being very distinct. The birds of one of those were in plain grey, 
tail uncertain, bill black, there being no distinctive marking what¬ 
ever about the eye or on tlie lores. It was thought that these very 
plain, distinctively grey males with a black bill might be adults in 
eclipse plumage. Two wore seen in the Moore River area in May 
and one at Yanchep in December. Birds of the other phase were 
brown with tail blue, and with black appearing around the eye m 
marked contrast witii an orange-brown bill. Two were seen, one at 
Cape Leschonault a few miles north of the Moore River in May, 
and one in the river area in October. From the bill coloration we 
considered these birds to be immature, and if eclipse plumage is 
unadorned grey as earlier suggested, it would appear that this 
striking and very distinctive apparel bears the special insignia ot 
young males in transition plumage. 

A l)ird answering to this description (with bill chestnut) was 
observed Ity Mr. Eric H. Sedgwick during the Lower Murchison 
R.A.O.U. camp in September 1948, and recorded tiy him provision¬ 
ally under Malunis splendcns (sec The Emu, vol. 48, 1949, p. 235). 
This phase is quite alien to the orderly sequence of plumage 
changes in M. splendonx and the bird in question could very well 
have been assignable to M. imlcherrimus. However, Mr. Ken Buller 
has taken the Variegated Wren (M. lambertV in the Murchison 
River locality since the lime of the R.A.O.U. camp (The Emu, vol. 
49 1950 p 49, and W.A. Naturalist, vol. 2, 1950, p. 83) and as 
there may or may not be some parallel in the plumage-phases of 
that species and M. pulcherrimus the identity oi the bird under 
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consideration remains uncertain. Brown-phase males of M. clcgci'iiSy 
with bill and lores black are met with, but in this species also the 
story of the plumage changes remains untold. 

Generally speaking, females, with which, unavoidably, indis¬ 
tinguishable juveniles become included, far outnumber recognisable 
males in this genus, and we found the Blue-breasted Wren no 
exception to the rule. Our field description of the females of this 
species, in which the observable dilTerences from females of M. 
elegans were noted, is as follows; Plain brown birds, lacking the 
chestnut tinge on wings and mantle noticeable in elegans. A distinct 
greyishness on the sides of the neck. Tail appearing shorter than 
in elegans and having a brighter, greenish tinge, but this variable 
as some blue tails wore noted. Bill orange-brown, instead of very 
dark brown to dull black. Lores light chestnut instead of burnt 
sienna. A ring of colour similar to that of the lores, but darker, 
surrounding the eye, this being conspicuous in the field, and at 
once distinguishing the females of this species from those of M. 
elegans, in which the eye-ring is completely lacking. 

Apart from a number of small notes resembling those of other 
species, and used by members of a family-party largely for the 
purpose of keeping in touch (notes which better ears than mine 
could pick up at a considerable distance), we heard little from 
these birds. Once only, when we came suddenly upon a bird in the 
scrub, did wo hear a warning ‘‘strit” resembling that used com¬ 
monly by both the Splendid Blue and Red-winged Wrens for the 
same purpose. Subsequently a warbled song, not a little resembling 
that of the Splendid Blue Wren, was heard in the areas occupied 
by the birds, but we could not with certainty attribute it to them. 

Although we did not find the Red-winged Wren in the thick 
scrub bordering the lower reaches of the Moore River, a search 
along a short section of the Gingin Brook further inland in May 
1947, levealed, to our surprise and delight, a full normal popula¬ 
tion. r\\o lamily-j)arties and a pair were seen in closely adjacent 
territories. The pair and the larger of t!ie family-parties were here 
occupying fairly open and partly cleared brookside territories, but 
a background of extensive thickly grown swampland no doubt 
accounted for the undiminished numbers of the birds in this 
particular area. Dr. Serventy saw several males when we made a 
lunch-time halt at the same spot in October 1948. 

Recently we found family-parties of this wren present along 
the brooks of Araluen. to all appearances unperturbed by the 
comings and goings of innumerable visitors. In the South-west it 
continues to hold its own along at least some parts of the Margaret 
River; and in the neighbourhood of the Caves Road Bridge some 
o the birds habitually present themselves in my sister’s garden. 

Its ability to survive in these situations is encouraging, but in the 
Bickley-Piesse Brook area, after a sudden and wide-spread failure 
about 25 yeais ago the species has not only been unable to regain 
any of the lost ground, but has further declined. 
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AN ESPERANCEBIRD LIST 

By ERIC H. and LINDSAY E. SEDGWICK 
PERIOD OF OBSERVANCE 

The notes which follow were compiled between December 21, 
1949 and March 5, 1950. For the first six weeks the writers worked 
together in the field. Thereafter only one observer was present in 
the field at any one time. 


SCOPE 

Most of our notes were made during the course of a number of 
excursions on foot. The entire shoreiine from Cape Lc Grand to 
Eleven Mile Beach, a distance of 36 miles, was traversed, much o 
it several times. Seven excursions were made to the Bandy Creek 
area, while Pink l.ake. Lake Warden and Lake Wheatfield were 
each’ visited at least twice. The intervening sand-hill area was also 
examined. 


THE TERRAIN 

The coast-line consists of a series of sandy bays separated by 
great granite bluffs. In a few places low cliffs of dune rock rise 
behind the beaches. There are numerous rocks, reefs and islands 
off-shore, but those proved inaccessible to us. The principal islands 
have, however, been described in some detail by Dr. D. L. Serventy 
(“Notes from the Recherche Archipelago, W.A.” Emu, vol. 47, p. 44). 


There are areas of sand-dune, but generally speaking these are 
limited and the country which we have described as “sand-hill” 
comes almost to the beaches. These sand-hills arc fairly thickly 
vegetated, Acacia being dominant in most areas. Small Eucalyptus 
and Banksia occur in thickets. Especially near the lakes, Niiiytsia 
thrives. A species of Exocarpus also occurs quite frequently. 


Pink Lake, Lake Warden and Lake Wheatfield are part of 
a lake chain which lies to the north of Esperance. Those lakes are 
drained by Bandy Creek. The lakes were low and Bandy LreeK 
was stagnant at the time of our visit. The whole system, including 
Bandy Creek, was very saline. Lake Wheatfield and some adjacent 
pans appeared to contain the freshest water and, perhaps foi this 
reason, supported great numbers of Coxiella. 


THE BIRD LIST 

Emu (Dromahus novce-liollandice): Tracks were noted near Lake 
Wheatfield. 

Little Penguin (Eudyptula minor): A dead bird was found on 
the beach near the old jetty. 


’Brown dmiil f fSynoicus australis): Two quail were flushed 
{rom jZcus near Lake Wheatfield and flew to some distance. 


rominon Bronzewing (Phaps chalcojHera): A few birds appar¬ 
ently of this species were observed in the sand-hills, particular y 
near Pink Lake. 
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Brush Bronzewinf? (Phups elegans): Several pigeons seen m 
the sand-hills and at Bandy Creek were identified as this species. 
This is possibly the more frequent of the two pigeons in this area. 

Coot <F^ilica atva): One individual was noted on Bandy Creek 
on each of two occasions while three birds and later fifteen were 
seen on Lake Wheatfield. 

Iloary-headetl Grebe (Poiliccps polioccplialns): Four birds 
were observed at Bandy Creek on one occasion, and one bird on 
another occasion. Eight grebes, probably of this species, were seen 
on Lake Wheatfield. 

Fleshy-footed Shearwater (PiiJJinus canieipesJ: Three derelict 
birds were examined, one on West Beach, one on Newtown Beach 
and one at Cape Le Grand. Measurements from the first bird were; 
wing, 12.2 in.; tarsus, 2 in.; middle toe, 2.8 in.; and for the second 
bird: wing, 12.8 in. approximately; culmcn, 1.8 in. approximately. The 
head of the second bird was sent to Dr. D. L. Serventy for con¬ 
firmation of identification. 

Waiuhn'ing Albatross (Diomedea exulans/: The dried liead and 
juvenile Wandering Albatross was found on Fourth Beach. 
The skeleton of a second derelict was found near Cape Le Grand. 
Remains of the first bird wore sent to Dr, Serventv for confirma¬ 
tion of identification. 

Black Cormorant (Phalaci ocorax ca/bo): One seen swimming 
off-shore between the Railway Jetty and the Newtown Jetty. 

Little Black Cormorant (PhaUtcrocorux milcirotilris): A few 
individuals and small /locks were noted along Bandy Crock. Some- 
Bmes they were associated with the more frequent Little Pied 
Cormorants, e.g., one party of 16 birds included four Little Black 
Cormorants, while another, the largest /lock ot cormorants seen, 
comprised 22 birds, two of which were of this species. 

B!ack-face;I Coinnuant <Phalacrocorax fiiHceacena): Very few 
corrnoranls were seen over the ocean, on isolated rocks or on sea 
beaches. The odd birds or pairs of birds seen (with the exception of 
tne P. carbo already recorded) were probably all attributable to 
this species, though sonic of those observed, possilily juveniles, did 
not conform to the typical plumage pattern. 'Two birds iierchod on 
a neadland between Second and Third Beaches permitted a close 
approach and were identified satisfactorily. 

occasions a .solitary individual was seen fishing off the 
Newtown Beach. Eight dives were timed: 20 seconds, 21 seconds, 23 
seconds, 17 seconds, 28 seconds (E.H.S.), 20 seconds, 15 seconds, 18 
seconds (L.E.S.l. Tlie two last recorded dives appear to have been 
enforced by breakers. 

^u Ihcsc occasions the bird was seen to caiilurc and cal 

three ti.sh. apparently globe-fish (Spheroidcs sp,): Some days later 
we found a dead globe-fish on the beach proving the species to occur 
m that locality. 

Little Pied C<»rmorant f Phalacrocorax meUinolextcoH}: En¬ 
countered along Bandy Creek and at Lake Wheatfield. See notes on 
P. siucirosins. 


M hiskered 'lorn (ChUdonias leucopareia): One bird, with dusky 
underparts, seen over Lake Wiieatfiold on February 25. 

T''*'" f^y‘iroP'-ogne caspiaJ: Encountcrcci sparingly 
along the beaches and near the mouth of Bandy Creek. One was seen 
•if Wheatfield. A derelict bird was found on the beach 


Cri‘.stPil Torn (Stema bergiij: Encountered infrequently. On 
January 8, one bird was (lushed from the town beach and later the 
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Beach. One of these was seen in pursuit of a Hooded Dotterel. 

Fairv Tern <Sterna nereis): Encountered t^i^e once over the 
town l;each and once over the mouth of Bandy Creek. In c 
there appeared lo be two birds. 

Silver Gull (Lams novoe-holhnidiasj: Silver 
countered all along the coast, but the highest ^whlTc 

was b>etwecn Dempster’s Head and the ^5, A, 

large numbers of birds congregate on the beach and in the tow . 

The number of birds in juvenile plumage in fourteen flocks, 
totalling 315 birds, proved to be 45, or la a ncaiij. 

Observations made during the montli of January that at 

•iliout 1015 hours the Silver Gulls began to congregate at thiec 
: laces on the rocks on the north side of Dempster’s Head No b^ 
could be found on the beaches after 1930 hours. At about 1935 ^ 

?hc nocks would move otT in the direction of the 

taat the birds roost off-shore on one of /'eefs or is ands but 
definile evidence is lacking, as it was impossible to tiacc the course 
of the flocks beyond the Head so late in the evening. 

On February 22, c. 50 birds were noted congregated round a 
floatine object off-shore. The nolsam was later found on the heac 
surioum^^^^^^ gulls and proved to be the liver of a arge Grey 
Nurse Sharir which had been captured the previous day. 

Pncific Giili rGubiuiiins pitcificm): This species is niore evenly 
distributed along the coast than the foregomg fhough again the 
greatest concentration is about the town of Espcrance. 

All but one of the birds watched appeared to fall into one of 
four fairly well-defined plumage phases, these were: 

First phase: Plumage brown. Legs and bill, greyish. 

Second phase: More mottled than first phase. Front, rump and 
ventral region, whitish. Legs and bill, greyisli. 

Third phase: Resembles adult, but is ''efdi'y. 
broad black terminal band above and below the tad and the giey 
ish coloration of the underwing. 

Adult: As described in most reference books, the on tai 

forming a narrow sub-terminal band ?cros.s ^i.c centre of the ail 
and the underwing white with the tip and outci poi 
trailing edge black. ^ 

It should be borne in mind that the foregoing arc field descrip¬ 
tions only. . ,T 1 

The following is an analysis of 39 birds f " 4 ^ 

think that any individual was counted • F ' 

second phase, 3; third phase, 4; fourth phase (adult), 18. 

Unlike the Silver Gulls, the Pacific 
rr^sno- In rnnst A1 1710 hours a movement fiom the town neacnes 
fowards Dempster’s Mead would become apparent. This movement 
reached its height at 1715 hours and except for very occasional 
HeS vvarcomplete bv 1720 hours. The birds followed the shore 
line® keeping close into the bluff. This movement was of individuals 
and’ small parties not exceeding, say, five. 

Further observations from posts on Dempster's Head showed 
that most of the birds continued to hug the shore until in the 
virinitv of West Beach and then turned seaward. Several parties 
which \ve were able to keep in view, proceeded unti they reached 
Uie vlchiily of some rocks iff Twilight Cove. Here they descended, 
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apparently to alight but as, in the half light, the birds became 
invisible when they dropped below the sky line it wa^ 
to witness the actual arrival. We later found ’these t 

heavily "limed” not a common feature of th^rocks in hf^area T? 

"JvcFimTnf Ar '“•'‘’O J“' "> =”'l' "( So 

s* oTi;;o"S, St iisircUrs 

oS‘£y,Ei,iEfS'f, 'Xf ss; 

SIX and five respectively, so that contrary tn ^np were 

where in the district, between Band^Sf and Cane a 

proved the more frequent oyster-ratcher All Le Grand, tbis 
seen in this area were on sand “''' oyster-catchers 

feeding in tl^^e u^^sh of wawTon he 

and Fourth Beaches Both meklE. '? ‘ocky headland between Third 

and during thTealtier^Srro^ou^'Lraf L^'to^'i'of. 'T^’P/'-^-’^'^fnted 
seen on the town beHrho<; Han^* birds could be 

ting an apprlS to “""'"It. 1'0™H- 

t. thS S"li?.SLrinf„7hrs.°nV\fal f "■“« 
ip“o“'’S.'’'' “■»»■ •'■'S- l.?™S'loc,',"f„S 

bInds'SS In'd'S SSn'S'n'- Si f »' “ 

moving in the direction of the lakes. " ^ ^ 

was seen onThrco*occas\oi^^*by"l*^*^^^^^^ ^ ®'"Klo bird 

Creek, on low dunes K^^en the nt?^ «*■ Bandy 

beach itself at h^h wX° " ark ^ <>« the 

brow an'd'front^and length wliiw^*^ white under parts, white 
half times 7he length o ’ut ^^ estimated to be one and one 
which were seen with it. ^ ^ Red-capped Dotterels 

capped Dotterels.^ twice seen to behave aggressively towards Red- 

were present'at PinlVLake,^where^two\ ^ 

accompanied by three adults anrt " ‘'le down were seen 

Lake Wheatfield. A nmXr of dotm^ii’"'''" oncountered by 

ntouu, „, Bandy c,.eg7".lil„”l'?«SmT, feaS.“ «’« 

adjacent lo'^ Espelrl'.^ul* ‘ ^''7 ’^“a beaches 

Creek and Wylie Bay, and betvveon between Bandy 

Beach the species i\’as fairly frequenUy encountered''''’ 
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Black-fronted Dotterel (Charadrkis melanops): 
and small flocks at Lake Wheatfield during February and ea fy 
March. 

Iloojleil Ootlerel (Churadrius cucullatus): Two 
about 30 and the otlier of about 45, were observed o" ® 
by Pink Lake and feeding in the shallows. I heir call ^ 

subdued “chuck.” Seven Hooded Dotterels observed associ^ed 

with Red-capped Dotterels and Little Stint on Nine Mile Beadi. One 
(? inmature) lacking the dark hood, was seen at Iwili^it 
and one v\as noted at a pool near the mouth of 

fairly large flocks were encountered to the east of Wylie ana 
two birds shot at Lake Mullet were examined. 

Banded Stilt fCladorhi/nchits leticocephahisj: On December 23, 
between 40 and 50 individuals wore seen on the beach to the cast oi 
the Government Jetty. These birds avoided the wash of the waves. 

Mr. McKenzie of Espcrance reported the presence of 
numbers of those birds between the town and Dempster s Head just 
prior to our arrival in Esperance. Some of these birds were seen to 
alight in the sea some distance from the shore. Mr. C. F. Fraser also 
referred to this irruption. 

Common Sandpiper (Trinffa hypolencos): One seen on rocks at 
Observatory Cove. One doubtfully identified at Lake Wheatfield. 

GreenshanU (Tringa nebiilaria): One bird was seen at Bandy 
Creek on February 8. A few birds could usually be seen at Lake 
Wheatfield, where, on February 25, ten were noted loosely asso¬ 
ciated. 

Little Stint (Erolia ruficoUis): Little Stint were noted in all 
localities frequented by the Rcd-capped Dotterel, the greatest con¬ 
centration being near the mouth of Bandy Creek, 'the number of 
stint was usually in excess of the number of dotterel, and, as is 
usually the case, the stint w^crc less inclined to wander from the 
watei’’s edge. 

Sliarp-tiiili'cl Sfiiif (Erolia acuminata): Fairly frequent at Lake 
Wheatfield, Hocks of up to one hundred being noted. 

White-fronted Heron (Notophoyx novce-hollandice): No heron 
were encountered until January 28 when first one and then two 
birds wore seen by Bandy Creek. Later the same day at least it 
birds wore observed at Lake Wheatfield where similar numbers 
were encountered on later occasions. 

Reef Heron (Deiyiigretta sacra): One was seen on ^ 

Nine Mile Beach. Flusned, this bird flew to the rocks at Observa¬ 
tory Cove and later to Observatory Island. 

Bhiek Swan {Cygnus atratus): None was seen until February 
10 when four were observed on Lake Wheatfield. On three subse¬ 
quent visits, the numliers present were nineteen, one, and loui, 
respectively. 

Moiintiiin Duck (Tadorna ladornoides): Pairs of from two to 
fifteen were observed over Esperance Bay, at the mouth oi Bandy 
Creek, and over Pink Lake. 

Black Duck (Anas poecilorhyncha): Two were seem Hying over 
Esperance Bay and later resting on the beach near Bandy Creek. 
Individuals and small parties were encountered on Bandy Creek, 
the largest flock comprising eleven birds. Wings removed from birds 
which had been shot, measured 9.6 inches and 10.5 inches. 

Chcstnnt Teal (Anas casianca): Identified from a fully- 
plumagod male in a sportsman’s “bag.” Pairs of teal were ^^coun¬ 
tered on Bandy Creek and a flock of about 20 birds on Lake Wheat- 
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field. Some of th^e were probably Chestnut Teal, but some were 
a most certainly Grey Teal. Absence of birds in the nwle-tvno 
plumage of the Chestnut Teal appears significant 

Measurements were made of a few wings taken from birds 
73*hiches^ Lengths of wings wore; 7.8, 8.0, 7.6, 7.4 and 

Grey Teal / Aiias giblerifronsj : Sec above. 

- One drake \\'as seen on Bandy 
Cieek. On anothei occasicn a probable duck was seen in the same 
locality. Finally, on a third occasion, two birds were seen 

^Oirca.s upproximmts) : Two birds were seen 
n> mg along M est Beach. On reaching (he rocky headland at the 
eastern end ol the beach, the birds stayed circling one sometimes 
stooping at the other in an apparently playful manner. 

W.-(lg<-(ailc(l Eagle lUrouetus uudax): Throe birds were 

m.^^Le'^GS"^ 

tUo bcrirjoni): Encountered sparingly among 

the sandhills One bird, carrying what appeared to be a snake ws 
harried by two Kestrels until it dropiJcd it.s iirey One of’ the 
estrels stooped, apparently with the idea of securing the object. 

Nankeen Ke.strel (Fulco cenchroidc:) : This was the most 
frequent and evenly distributed of the birds of priv Protoble 
Beach^ K>’anito rocks at the end of West 

'■^■|••'■-c•l■(m•ned Lorikeet fGlosso])sitla porphyvoccnJiala) • Small 
ocks were ob.servcd fairly frequently in flight oi in pa choT of 

d«o°t!,o“"M taTy rSSf ."lumas' 

flock Of* nb'ou/''^ hVrX'‘ fCulyptorhtjnchus baudmn): A 

At Wvuf in flight over tl^ town' 

itilirThe "’^'^^hed at least 12 birds feeding among the sS 

SM'rSf'r ,s'"a„s-, s 

D i’irds seen over dune rock chffs -ft 

Fourth Beach. The call note was a subdued '‘till^^r! tiUer, tiUerT 

Sacred Kingfisher (Halcyon sandufO: One observed perched on 
a branch overhanging Bandy Creek oo.civtu perched on 

the Fresh‘''AJi:‘V’ ^ nigricans): Four were noted over 

S Tr ".niSfuK'' 
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Restless Flycatcher fSeisura inqiiieta): The frog-like single 
note of this species was heard among paperbarks at the cd^ of a 
pool at Bandy Creek and two birds were located without difnculty. 
The birds were not seen on later visits, but one was observed in 
paperbarks by Lake Wheatfield. 

Western Shrike-Thrush (Colluricincla rufwejitris): One bird 
noted in a thicket by Band.v Creek. 

Black-faced Cuckoo-Shrike (Coracina 7iovce-hollandia2): Single 
l)irds were seen about Esperance; one could usually Ido located in 
the railway yards. A number were seen by Bandy Creek and on tvvo 
occasions (locks were observed, one of 13 and one of 12 birds. This 
summer (locking of Cuckoo-Shrikes in coastal localities appears to 
call for further investigation. 

White-fronted Chat fEpthianura albifro7iti): A small flock was 
observed on several occasions near the mouth of Bandy Creek. The 
most birds seen on any one occasion was six. 

Brown Th<»riil)i!I (Ac(mthiza imsilla): Widely distributed in the 
sandhill areas. 

Chestnut-tuiled Thornhill (Actmthiza uropygiaUs): A few were 
seen associated with the Yellow-tailed Thoi'nbilLs mentioned below. 

Yellow-tiiih'd ThornhiU (Acanthiza chrijsorrhoa): A flock of 
from 20 to 25 was noted forming the core of a mixed association 
near Lake Wheatfield. This was our only record of the species. 

Spotted Scruh-Wren ^Sericornis viacuUittis): A flock may be 
located in almost any dense thicket among the sandhills. 

Striated Field-Wren (Cahunanihm ftcliginosiisj: Frequent in 
the vicinty of Dempster's Head and along the coast towards Second 
Beach. One evening at Dempster’s Head, at 1920 hours, wc liOvard an 
animated evening chorus from small birds in low heath. This calling 
was almost certainly assignable to this species. 

Splendid Wren tMalurus splendc^is): A flock was located by 
Lake Wheatfield. No fully-plumaged cock was seen, but a cock bird 
with blue oar coverts and blue on the wings was noted. 

Dusky Wood-Swallow f Artamus cyafiopteriift): A flock of six 
was observed over dense Acacia scrub by Bandy Creek. These were 
the only wood-swallows seen, with the exception of a srngle bird, 
probably of this si>ecics, seen at Lake Wheatfield. 

Silver-eye (Zosterops australasiae): This is possibly the most 
abundant species in the district and one which may be encountered 
in numbers throughout the sandhill area. During January the 
birds were domhiant in the dawn chorus, their song being strongest 
at about 0420 hours. 

Two nests each with thi'ee eggs were found late in December. 
In each case two eggs only hatched and in each case the young 
birds disappeared before they were due to leave the nest. 

The first nest was situated five feet from the ground in an 
Acacia. This species of Acacia is subject to a malformation, caused, 
perhaps, by galls or borers, which takes the form of a dense bunch 
of phyllodes. A horizontal fork in such a malformation, dead, pro¬ 
vided a site for the well-hidden nest. 

An unusual feature of the nest was an annexe comprising a 
sort of half-cup attached to the nest proper. 

The second nest was built 33 inches from tlie ground in a 
leguminous shrub. Ten feet away was an old nest built 30 inches 
from the ground in a dead shrub sheltered by a creeper. 
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dimensions of NESTS; 


First Nest 
(without annexe) 

Outside diameter . 2 4 in 

Inside diameter . 1.5 ,, 

Inside depth 1.5 

Outside depth 2 0. 


ANALYSIS OF NEST MATERIAL: 


Second Nest 



First Nest 


Material 

No. of 

Average 

Max. 

No. of 


pieces 

length 

length 

pieces 



(in!) 

(in.) 


Grass stems . 

11 

6.2 

26.3 

25 

Other stems . 

85 

4.0 

8.0 


Hairs . . 

4 

6.6 

8.8 

20 

Roots . . .. 

31 

2.9 

6.2 

20 

Dead leaves 

15 


Clematis seed hairs 
Vegetable frag¬ 

390 



74 

ments . 

Canary grass heads 

475 

Under two 

inches 

] 

33 


Pieces of wool 
(green) 


Avoracc 
Jength 
(in.) ' 
3.7 


10.3 

Not 


Max. 

length 

(inT)^ 

5.7 

29.4 


measured 


Not counted 


Spinebill (Acanthorhynchxis superciliosus): Two nntoH 
Lake Wheatfield. ° "ear 

White-fronted Iloneyeater (Gliclphilu o.lbifroyis): ApnarontU/ 
present near Lake Wheatfield, but satisfactory views vvem n f 
obtained. ^ 

Brown Iloneyeater fGHciphila mdistincta): Noted amonp- 
flowering Banksia and Eucalijptus along the shores of Pink Lake 

Singing Iloneyeater f Meliphaga virescens): Fairly wid^^lv 

though unevenly distributed throughout the sandhill area. ^ 

New Holland Iloneyeater (Melioniis novce-hoUandiijG) ■ Numer 
ous in thickets of flowering Eucalyptus, Nuytsia and* Ba 7 iJ<^Vin 
on Dempster's Head. Noted in association with similar ve^etaf;r^v. 
at Lake Warden. ^g^-tation 

Red Wattle-bird f Anthochccra caruncuhita): One or two birds 
were heard calling at the southern end of Esperance and a few 
were observed among flowering trees near Pink Lake. 

Little Wattle-bird (Anthochcera chrysopteru): Observed amone- 
flowering Banksia near Lake Warden and Pink Lake. ^ 

Australian Pipit (Antlnis xiovce-seelandice): Individuals en 
countered very sparingly above high tide mark on beaches and in 
adjacent dunes and sandhills with sparse vegetation. 

Raven fCorvus coronoidG J: Remains of a dead bird wore 
identified by Dr. D. L. Serventy as this species. The discovery of 
this bird proved a mild surprise to E.H.S. who had leaned to the 
opinion that birds seen in the field were C. bennetti. 

Flocks of up to 15 birds were seen. 

Grey Butcher-bird (Cracticus torquatus): Widely distributed 
and fairly numerous throughout the sand-hill region, occasionally 
appearing on the granite bluffs along the coast. 

Western Magpie fGyinnovhina dorsalis): Flocks encountered 
were all small; usually only one or two birds were seen at a time 
Only two flocks were noted in the town itself. Others were observed 
among the sand-hills, usually near farm houses and at Six Milo Hill 
One bird was seen on the beach near the Fresh Air League Camp! 
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FROM FIELD AND STUDY 

The Pallid Cuckoo in the South-West.— The following summary 
vvhich includes some records not previously published, may be of 
interest in the light of Dr. J. Gontilli’s review of the movements 
of the Pallid Cuckoo (Cucidiis palUdxis) in The Western Australian 


Hatxi-ralist, vol. 

2, no. 

3, 1950, p. 

59:— 



—- 


First 

First 

Last 

Remarks 

Locality 

Year 

Seen 

Calls 

Calls 

Nangcenan . 

Nanfieenan . 

Nangeenan . 

1934 

1935 

1936 

Aug. 7 
July 4 
Aug. 6 

Aug. 7 
Aug. 12 
Aug 6 

Aug. 21 
Sept. 22 
Sept. 20 

Scarce. Few 
records this 






season. 

peel Estate . 

1937 

May 30 

June 4 

Dec. 28 

Juveniles 
present until 
end of Feb.. 






1938. 

Peel Estate . 

1938 

May 29 

June 13 

Nov. 30 

Juveniles 
present in Dec. 

peel Estate . 

1939 


April 16 

Dec. 7 

Juveniles 
present until 
Feb., 1940. 

Peel Estate . 

Basscnclean . 

Perth . 

Bllharin . 

Caron .- 

Caron . 

Leonora ... ... ... 

1940 


June 17 

Dec. 13 


1941 

1942 


June 17 
July 5 



1946 

1947 

1948 

1949 

May 9 uec. ^ 

June 22 Aug. 31 . 

Aug. 1 Aug. 31 

One juvenile present October 6-13 


On the whole these dates agree with the movement pattern 
postulated by Dr. Gentilli, the few records falling outside of the 
suggested periods possibly reflecting unusual seasonal conditions. 


Dates of last calls are naturally harder to obtain accurately 
than the dates of first calls and the date of last calls given here 
should be regarded as correct to within a few days only. 

—ERIC H. SEDGWICK, Leonora. 

Introduced Land Snails.— Since the publication of the paper by 
p. L. Serventy on the spread of the Mediterranean Land Snail 
(Helix pisana) on Rotlnest Island (The Western Axistraliaxi 
Haturalistjvol. 2, 1949, p. 38) I have found this snail at Bibra Lake. 
It occurs in large numbers and has been observed over the last 
three years in this area. In March of this year a small patch of 
the Dune Snail (Cochlicella acuta) was observed for the first time 
at Bibra Lake. 

In February of this year the Dune Snail was also found in 
considerable numbers on Point John in the Point Peron area. On 
previous visits it had not been seen. 

During May of this year the Mediterranean Land Snail was 
also seen in the Pemberton area. Several hundred were found near 
the steam kilns used for seasoning karri. No others were located 
in the area and local residents appeared to bo unfamiliar with 
them. Since trucks loaded with timber leave regularly for Bun- 
bury it seems likely that on their return the snail is brought with 
them. Another possibility is their transport by campers at the 
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southern beaches. The former seems more likely since the ox\\ 
occurrence is in the mill area itself. ^ 

Car transport probably plays a large part in spreading 
snail, since after leaving Point Peron during a stay of only fo^ij. 
hours a Helix pisana was found on the inside roof of a car. 

—V, N. SERVENTY, Subiaco. 


Courtship Display <>f Kufous Whistler.—The following thr^^^ 
notes refer to a display of the Rufous Whistler (Pachycephai^^^ 
riifivejitris) which is doubtless identical with the “bowing display** 
mentioned in Birds of Western Anstralia, Serventy and Whitteli 
1948. 

October 7, 1943, at Tarwonga, Victoria: Observed a pair of 
Rufous Whistlers in display. The hen continued calling with 
unfamiliar note while the cock rocked backwards and forwarc^g 
rapidly. Both changed their position from time to time. This w^g 
maintained for some minutes. 

April 18, 1948, at Caron, W.A.; Noted a cock Rufous Whistler 
in display. This bird, while perched in a tree, “see-sawed” back¬ 
wards and forwards with tail only slightly elevated. 

September 1, 1948, at Caron, W.A.: Observed a ceremony similar 
to the one described in the last note. Two birds, one apparently 
a typical hen Rufous Whistler, the other a similarly plumagod 
bird but not so markedly striated—perhaps not striated at all 
This second bird, presumably a male in juvenile plumage, pursuofj 
the assumed hen from tree to tree with frequent pauses, during 
which both birds kept up a moderately fast “see-saw” movement 
A typical song was kept up throughout. 

^ERIC H. SEDGWICK, Leonora. 

Marsh Sandpiper and Wood Sandpiper at Jandakol Lake.—On 
January 31, 1950, I collected for the Western Australian Museum 
two rare sandpipers at Jandakot Lake, one of them being the first 
record of the species for the southern part of Western Australia. 
This was the Marsh Sandpiper (Tringa stagnatilis). There was 
only a solitary individual wading about the water’s edge. It was 
wary and moved at a quick pace when it saw me. The specimen 
(W.A. Museum Coll. no. A 6706) was a male; total length, in.; 
iris, brown; beak, black; legs, green. 

The second bird obtained on the same occasion was a Wood 
Sandpiper (Tringa glareola), already recorded as a rather rare 
visiting wader on local swamps and rivers (see Angus Robinson, 
W.A. Naturalist, vol. 1, 1947, p. 86). Like the other this was also 
very timid and on several occasions flew far out over the water. 
Eventually it perched with great ease on a clump of dry sticks 
on the shore, in company with several Welcome Swallows (Hirundo 
neoxena). No attempt was made by the swallows to molest the 
sandpiper in any way. 

—K. G. BULLER, W.A. Museum, Perth. 
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PLUMAGE CHANGES IN THE RED-SHOULDERED 
WRENS (MalurusJ 

By S. R. WHITE, Government School, Morawa. 

Wherever settlement has brought them into contact with man 
the lovely little birds of the Fairy Wren group (MalurusJ have 
become a source of attraction, A peculiar upright carriage of the 
tailf brilliant livery of the mature male and a marked pre¬ 
dominance of birds in sombre greys and browns, are characteristics 
that have fascinated many serious bird-watchers and captured the 
imaginations of laymen. 

The habits of Fairy Wrens have been described in popular 
writings from time to time with a good deal of sentimentalism. 
The brilliantly coloured male, so often seen among a company of 
grey and brown birds, has been variously described as “poly¬ 
gamist” and "mormon.” Comparatively recent writings by bird 
observers who have given a good deal of time to watching wrens 
continuously and critically throughout the year have shown that 
plumage development in relation to age and moults may explain 
why coloured males are in minority. 

In eastern Austi’alia where the Superb Blue Wren {Mahwus 
is often to be found resident throughout the year in 
suburban gardens, bird students have discovered interesting facts 
about the plumage changes among males. A. H. Chisholm fFmVi/ 
Wrcfis, 1948. p. 36) writes: “After each nesting season Blue-cap 
reverts to a plain brown, until, when he is three or four years old, 
the bright colours return after each moult and the blue and black 
becomes practically permanent.” This explanation, which is sup¬ 
ported by other bird-watchers, gives a logical account of the 
minority of coloured males during the non-breeding period. Does 
it apply to other species of Malunts? 

Since arriving in the Morawa district in February 1948, I have 
listed Fairy Wrens of three groups, the Splendid Wren fMalunis 
.spZendens^ the Blue-and-white Wren (M. leuconotusj and birds of 
the red-shouldered group (Figs. 1 and 2). The latter may be of two 
species, M. lamheHi and M. pulcherrimus, and are certainly either 
one or the other. The nests of all three groups have been found in 
the district. 

During 1949, I was able to select a number of accessible com¬ 
munities of the local red-shouldered wrens, and visit them 
periodically for the purpose of noting possible plumage changes. 
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Results indicated that among the birds watched there was a double 
moult each year; that the males lost their briglit colours and were 
distinguishable from the females only by darker bills and the 
absence of coloured lores. 

On October 8, 1948, males in full plumage were noted in three 
communities at Merkanooka. They were still in full plumage iu 
December when I left for the Christmas vacation. On February 
10, 1949, after returning, I found the males in two of these com¬ 
munities were partly moulted into “eclipse plumage.” These two 
males still showed traces of the moult on March 3. 

A thorough search was made of the same two groups at Merka¬ 
nooka, and another two groups at Morawa on April 21 and no 
coloured or partly coloured males could be found. 

Three groups consisting of eleven birds were watched at Merka¬ 
nooka on April 30 for the purpose of endeavouring to locate a malo 
showing the characteristic colours, or traces of the colours in its 
plumage. No birds in this phase were seen. At Morawa on May 6 
a similar search of two groups, each consisting of three birds, 
yielded similar results. At close quarters it was possible to isolate 
one individual from its companions by the distinctive black bill, 
absence of coloured lores, somewhat lighter whitish-grey throats 
and deeper blue tails, 

I did not record any further plumage changes until July 1 when 
a single male at Merkanooka was seen with coloured feathers 
appearing. On July 24, after several months of comparative silence, 
wrens at Merkanooka were calling strongly and a male was seen 
with blackish feathers showing on the breast, light blue cheeks, 
and some chestnut on the shoulders. On September 4 fully coloured 
males were seen in two Merkanooka areas and a few days later 
the first fully coloured male of the season at Morawa was recorded. 

Thus the observations indicated that a moult occurred in 
February and March. After April 21 no coloured birds were seen 
until July when a second moult brought males back into colour 
again. By September several males had the characteristic spring 
plumage. 

Further observations extending into the year 1950 support 
the previous data. On February 18 one of the Merkanooka males was 
showing grey plumage replacing blue on the crown. Its very worn 
tail feathers also indicated an approaching moult. On March 13 
another male had only traces of colour showing. 

Considering the observations of Eastern States writers re¬ 
lating to the permanence of full coloration of male M. cyanens 
after the third or fourth season and the seasonal moult into 
eclipse plumage before that age, it would be rash to conclude that 
the red-shouldered Mcdurna of the Morawa district all follow the 
pattern indicated by these observations. It is possible that none 
of the birds watched by the writer had reached the age of four 
years. 

It is of interest to note that Mr. H. O. Webster (The Emu, vol. 
47, p. 290) considers that the males of M. elegam, another mem- 
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Fig. 1.—Female (left) and male (right) of red-shouldered Wren at Coorovv. 







ber of the red-shouldered Malxira^ group found in the South-Wost 
of this state, “assume adult plumage in the first twelve months of 
life, and do not breed in that twelve months/’ 

Yet another species, the Blue-and-white Wren (M. leiiconoUi^) 
appears to follow quite a different pattern in its plumage phases 
It is well known to field observers who have experience of this 
species that males may breed in the plain brown and grey plumage- 
indeed there is reason to believe that some males may never attain 
the dazzling blue-and-white satin garb of full maturity (West¬ 
ern Aiistralian Naiuralistj'vo\, 1, 1949, p. 164). 

The coloured male Splendid Wren (M. H 2 )lendens)j perhaps to 
the layman the best known of all Western Australian Malurn^ 
like other members of the genus is usually observed among ^ 
group of grey and brown companions. Hero again, perhaps age 
and seasonal moults may be accountable. Have males of this 
species been known to breed in immature plumage? Do all males 
in colour retain their blue garb throughout the year or do they 
moult out? 

My own observations on this species have never been sufp. 
ciently sustained in the one area to cover all months, but during 
March and April of 1946 I could not find a blue bird among three 
communities watched in gullies and on hillsides adjacent to the 
Collie River. With the aid of binoculars I was able to detect blue 
feathers appearing beneath the dull tail coverts of a sun-basking 
bird. The latter could of course have been a young male about to 
undergo his first colour change. 

Most bird-watchers who have attempted to draw conclusions 
concerning the colour phases of male wrens and to explain the 
comparative preponderance of drably garbed birds have been 
doubtless faced with confusing evidence in the form of a bevy of 
fully coloured males. Mr. K. Buller recounts having observed a 
group of four coloured M. splexidens. In January 1950 I was sur¬ 
prised to find a similar number of males among a group of six 
birds in samphire near the Vasse estuary. These birds were escort¬ 
ing three young which had just left the nest, and at one time three 
fully coloured males were all in atendance with insect larvae. A 
somewhat similar occurrence was witnessed among the sand-dunes 
near City Beach in August 1949, when I was in the company of 
D. L. Serventy and V. N. Serventy. On that occasion throe fully 
coloured males of the Blue-and-white wren leicconotus) were 
seen with a small party of that species. 

It seems probable from the facts that have been established 
by bird observers that age and moults may be important factors in 
accounting for the minority of coloured males of the genus 
MaZurifs. When one searches for published data, however, there is 
evident a striking lack of substantial knowledge. There is a vast 
field for the bird student who has not the time or the facilities to 
embark upon ambitious projects. Those club members who could 
watch their local wren fiocks critically throughout the year for 
plumage changes should be able to contribute very valuable data. 
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Fig. 2. -Female red-shouldercd Wren at nest with young. 

—niioto.s S. R. White. 
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FAIRY TERNS ON ROTTNEST ISLAND 

By V. N. SERVENTY, Subiaco. 


The following notes have been made over the last three years 
and, as the visits only occupied a few days, no complete picture of 
the nesting of the Fairy Tern (Sterna nereis) is offered. 


1947. 

On February 5 of this year 38 Fairy Terns were seen on a 
small projection into Government House Lake from the north shore 
Many scrapes were found and several nests containing one egg 
These were very close to the edge of the salt lake. My brother 
(D.L.S.) found nesting in progress here on January 8—six nests 
with single eggs and several empty scrapes. At the same time there 
was another colony of about 40 nests, somewhat more advanced 
at the opposite side of Government House Lake near the salt works’ 
but it was despoiled by boys. * 

On March 2 the birds had finished incubating the eggs but two 
young unable to fly were found on the end of the spit. One young 
bird “froze*’ when I approached but as soon as I retired, ran to the 
water’s edge and escaped by swimming to the opposite side of the 
lake. The adults attacked vigorously, far more so than when 
incubating. It was here that I had my first experience of the 
method of attack by defaecating over an intruder. On no occasion 
did the diving birds actually strike me with wings or beak. 


1949. 


The nesting colony was found on a narrow bank cutting the 
southern end of Lake Bagdad from the northern. During the winter 
this bank is covered with water but it emerges again during the 
summer. 

The following figures indicate the progress of nesting in the 
colony:— 


Date 

January 15 

19 

20 
24 


1 egg 
. 52 
. 51 
. 48 

47 


2 eggs 
11 
10 
10 
9 


1 chick 
1 
4 
6 
4 


1 egg + 1 chick 2 chicks 
1 — 

3 1 

2 1 


Total 

65 

69 

67 

60 


Unfortunately it was not possible to trace the ultimate fate 
of the colony. The area in which nesting took place was often 
visited by holiday makers and although most took care not to harm 
the birds, accidents were always possible. 


The birds attacked vigorously throughout each visit. The 
camera and tripod placed near the nests were particularly singled 
out for attack. The lenses were continually being hit and the 
taking of pictures of the nesting birds was something of a problem 
In one case a pair of birds kept attacking the camera for over an 
hour but interestingly enough they were not the birds nesting near- 








est to it. The othei' birds returned fairly readily to their nests. 
Other birds coming near the colony were attacked. A Mountain 
Duck (Tadorna tudovnoides) which swam too close was driven off. 
Another interesting point is that although the number of nests with 
one egg is decreasing in the preceding list, new nests were actually 
being added each day. 


1950. 

Again the visit was a hurried one and the figures given are for 
one day only, on January 30. 

118 nests with 1 egg. 

28 „ „ 2 eggs. 

64 ,, ,, 1 chick. 

6 „ „ 1 egg + 1 chick. 

4 „ m 2 chicks. 

14 with 1 large chick. 


This makes a total of 234 nests and therefore 468 adult birds. 
It is also an interesting confirmation of the value of estimating 
the size of bird flocks, since my estimate before counting had 
begun was 500 birds. Of course an accuracy as high as this cannot 
always be expected. 

The colony this time was nesting on a small island in Lake 
Bagdad a few hundred yards to the westward of the previous year. 
The island could only be reached by wading and in some parts the 
lack of a firm bottom produced a quicksand effect, which would 
deter most visitors. Possibly this was the reason for the large con¬ 
gregation of birds. It is possible that the sight of terns nesting 
stimulates others to begin. The casualties are then balanced by the 
influx of new pairs. However if casualties arc low the colony 
may assume a larger size with a consequently greater stimulation 
to incoming pairs. This is purely surmise on my part but undoubt¬ 
edly this is the biggest colony of Fairy Terns I have ever seen 
on Rottnest or for that matter on any of the islands on the west 
coast. 

As the diagram indicates, the whole island was used for nest¬ 
ing. There appeared to be groups more thickly clustered but there 
were always sufficient nests to keep the colony continuous. Some 
of the larger young may not have been located. Most of them hide 
in the bushes near the centre of the island but others hurry towards 
the water's edge. 

An interesting sidelight on this was the behaviour of a lai'ge 
chick which ran towards a sitting bird. It was pecked quite vigor¬ 
ously and then turned towards the water. An adult landed nearby 
and seizing it by the neck tweaked it savagely. The chick squatted. 
The adult pecked at its rear and then flew off. A few minutes later 
the chick raised its head and peered around. Finally it ran a few 
yards towards the wafer. An adult again pecked at it from the 
air and the chick again froze. A few minutes later the performance 
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was once more repeated. This seems to indicate a pie 
the water on the part of the chicks. However this ma> >e con 
by the age of the youngster. 

From the diagram it is obvious that there is a 
small colonies in the larger. Chicks arc concentrated at t e 
and southern side. It is noticeable that the central grasse ^ 
avoided but should the colony grow large in the following y-* * 

it seems likely that even this might be used. 

Also from the variation in the state of the nesUng birds 
fresh eggs to large chicks, the beginning of nesting mus 
been at least December and possibly November. 



large chick. 
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PLUMAGE CHANGES IN THE WANDERING 
ALBATROSS 

By L. GLAUERT and D. L. SERVENTY, Perth. 

The Wandering Albatross tDiomedea exxilans) is noteworthy 
(tmong birds of the petrel group for the very considerable develop- 
piental changes which take place in the plumage from the juvenile 
to the aged adult. In former times two species were thought to 
p.xist—the Wandering Albatross (D. exulans) and the so-called 
gnowy Albatross (D. chionoptem) and this arrangement was fol- 
(owcd as recently as 1946 by the late Gregory Mathews in his A 
Working List of Australian Birds (p. 12). A summary of the vary¬ 
ing opinions held by ornithologists, with a statement of some of 
the difficulties attendant on observing these birds at sea, is given 
by D. L. Serventy (The Emu, vol. 35, 1935, p. 29). 

It is now almost universally recognised that the “Snowy Alba¬ 
tross” is merely the final plumage phase of the Wandering Alba¬ 
tross but a full study of the developmental stages has not yet been 
made and it is not certainly known how many years elapse before 
the “Snowy” phase is finally assumed. However many authors have 
made contributions towards settling the problem, including L. 
Harrison Matthews, who published sketches from living birds 
studied at South Georgia (Discovery Reports, vol. 1, 1929, p. 569); 
W. B. Alexander (Birds of the Ocean, 1928, p. 4); R. C. Murphy 
(Oceanic Birds of South America, vol. 1, 1936, p. 548); Mark 
Taylor (Western Australian Naturalist, vol. 1, 1948, p. 99) and C. 
A. Fleming (The Emu, vol. 49, 1950, p. 174, Fig. 2). 

Museums are still ill-provided with series of the developmental 
stages and unfortunately the conventional way in which study- 
skins are prepared, with the wings folded against the body, some¬ 
what militates against their effective examination for this pur¬ 
pose. It would be desirable, therefore, to have photographs taken 
of each specimen, with the outspread wings, before the specimen 
is skinned. This practice was adopted by the Western Australian 
Museum in 1945 when it received three specimens of this albatross 
taken in local waters. The photographs, taken by Mr. S. Fowler, of 
the then Council for Scientific and Industrial Research, are re¬ 
produced herewith. 

One of the birds, a female (W.A. Museum Coll. no. A 61331 
was found dead on the Leighton beach on July 30, 1945, and the 
other two (nos. A 6134 and A 6135), were collected for the 
Museum by the late E. A. Akerstrom on July 31, between Swan- 
bourne and Rottnest Island, during the “Isobel” fisheries survey 
by the C.S.I.R. The following particulars of each were recorded 
by Mr G. P. Whitley immediately after collection. Specimen A 6135 
(top of plate); a male; beak dull cream; eyelids dirty whitish with 
trace of blue below; feet very pale grey; no pink on cheeks; wmg 
spread 10 feet 2 inches. Specimen A 6134 (middle figure of plate); 
a female; beak fleshy white tinged pinkish superiorly; eyelids very 
pale blue’; feet very light bluish or a pearly grey; a small pink area 
behind cheeks on each side; wing spread 9 feet 3 inches. On the 
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Fig. 1.—Dorsal views of Wandering Albatrosses; A 6135 (top figure) 
A 6134 (middle figure) and A 6133 (bottom figure). 
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Fig. -Ventral views of Wandering Albatrosses; A 6135 (top 
figure), A 6134 (middle figui'e) and A 6133 (bottom figure). 

—Photos S. Fowler. 
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following day it was found that in both specimens the coloui o 
the eyelids had altered to reddish. 

The third bird (no. A 6133), a female, the oldest of the senes, 
had a wing span of 9 feet 8 Inches. 

The following comparisons may be made with two recent, 
fairly detailed attempts at age criteria in the Wandering Alba¬ 
tross: 

Murk Taylor 

1st year, brown plum¬ 
age, white head. 

2nd year, generally 
brown, with white 
head and belly. 


3rd year, dark or 
mottled over back of 
wings. 

4th year, and older, full 
white plumage with 
black wing tips. 

The W.A. Museum specimen of the “Snowy" phase, a female, 
would not represent the final stage of white coloration reached 
by the species, as Murphy states that in some old males the entire 
body is virtually white except for the distal parts of the wings. 
Fleming considers that there are persistent black marks on the 
tail feathers. However, in this specimen the tail is entirely white. 

OBSERVATIONS ON THE JOCKEY BEETLE 

^ChlamyJopsfs duhoiilayi) 

By R. P. McMillan, “Glendearg,” Bejoording. 

From early May to December, while the ground is damp, a most 
interesting beetle can be found in the nests of the ant, Rhptulopon- 
era convexa Mayr, var. violacea Forel. The beetle, CItlamiijdojysis 
duhouUtyi Westvv., one of the inquilines, or insects which live in 
ants’ nests, has not been found in ants’ nests, by me, during the dry 
season. The species is confined to the South-west and has been 
collected at Bunbury, Perth (King’s Park), Guildford, West Mid¬ 
land, Spencer’s Brook, Northam, Bolgart and Albany. 

F. H. du Boulay collected the type specimen at Beverley. 

Other species of the genus, also all inquilines, occur in the 
South-west and some individuals of them have also been collected 
by brushing off trees. Very little is known of their life history. 

The apearance of Chla7nydopsis duboulayi is as strange as its 
habits. Its most outstanding characteristic is that it is to be 


C. A. Fleming 

(ibid, Fig. 2) 

A, B, Fledgling plumage. 

C, D, 2nd year (?), en¬ 
tirely dark above, 
white belly and dark 
chest band. 

E, F, “Leopard stage,” 
sub-mature. 

G, young mature bird. 


photographs 

A 6135 (top 
figure.) 


A 6134 (mid¬ 
dle figure.) 


H, “Snowy” phase. 


A 6133 (bot¬ 
tom figui'e). 
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clinging lo the back of the ant, firmly clasped to the ant’s 
tporax, by its well developed legs. 

Every specimen I have taken and studied in an observation case, 
l^as always been facing the ant’s rear, with its mouth against the 
pedicel. Beetles that have been removed from their mounts have 
jest no time in selecting another, and getting on again. An interest- 
jpg fact is that the same beetle does not always go back to the 
gpme ant. Their method of climbing on to an ant is worthy of note; 
jt, is always via a back leg. They clamber up to the thorax and 
gjt down facing the front of the ant. They then turn around and 
gcttle themselves in position facing the ant’s rear. 

The beetle is not easy to describe owing lo its bizarre appear- 
.jpee; a beetle is the last insect one would expect it to be! Its 
^.plour is a rich brown, tlie elytra, legs and scape being covered 
Yvitii small punctures. There is a fine scattering of golden setae 
Qp the antenna, base of elytra, legs and abdomen. Its body shape 
cpuld almost be said to resemble the enlarged head of an ant. The 
legs are extremely long and well developed for its peculiar habit. 
It is a little less than one-eighth of an inch in length. 

A short description of the ant, with which Chlamydopsis 
(iUboulayi is associated, may help those interested in finding this 
jockey beetle. The ant is quite common to the South-west of West¬ 
ern Australia. The nests are generally found under stones, logs, 
„r even sheets of tin. Usually a dampish spot is selected, though 
sometimes they can be found in dry places. The ant is shiny black 
ip colour and about half an inch long. When held close to the ear 
with a pair of forceps it can be heard emitting quite a distinct 
squeak! 

Every nest does not contain this interesting beetle, and to find 
CJilciniydopsfs d^lbo^tluyi a thorough search must be made. It is 
oply to be found in well-established nests, and I have found up to 
eight beetles in the one nest. 



The Jockey Beetle (Chlaniydopsis duboulayi)^ x 10. 

—Microscope projection drawing by R. P. McMillan. 
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Fig. 1.—LiftJe Grebe on nest, anchored by a pendent spray of a Jam tree. 



FROM FIELD AND STUDY 

Nrstiiifj <»f Little Grebes in a Jam Tree.—Adjacent to the Great 
Northern Highway at Coorow is a dam used by the Midland Rail¬ 
way Company. Its comparatively small area, roughly estimated 
at about an acre, provided quite an interesting list of birds during 
1947, my period of residence in that locality. Black Swans were 
frequently observed lliere and Black Ducks and Grey Teal visited 
it occasionally. Two Pink-cared Ducks remained for a day (August 
2, 1947), a Black-tailed Native Hen was seen (September 7), and 
two Hoary-headed Grebes remained for some weeks. An unidenti¬ 
fied Tern was flying over the water in the dusk of one September 
evening. The only resident breeding species was the Little Grebe 
iPodice 2 )H novaediollundiac}. The numbers of this species appeared 
to fluctuate between two and six individuals. 

A pair of Little Grebes nested twice during the season—once 
in Scptembei and again in November. As the dam was devoid of 
reeds, rushes or bushes growing in the water, no orthodox nest 
anchorage was available. The birds attached their raft of algae 
and dead leaves to a pendent spray of Jam (Acacia acuminata) 
overlianging the water. This placed the nest during the earlier 
nesting about three feet from the steeply inclined bank of the 
dam. and later, no more than six inches away. The limited surface 
and entire lack of cover provided ideal conditions for observing 
the Glebes. Both birds brooded and the male was seen on sev'cral 
occasions to engage in the charming Grebe habit of carrying the 
downy young upon his back. So deftly w'as this act performed that 
it was extremely difiicuit to detect it, even at short range with 
the aid ot binoculars. By elevating the wings in a swan-like fashion, 
a perfect screening was afforded for the chick. The male was 
forced to dive and abandon his passenger with great difficulty. 

— S. R. WHITE, Government School, Moraw^a. 



Fig. 2.—Nest and eggs of the Little Grebe. 
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Notes on the Breeding of the Giant 
Coorow.-I first saw the Giant Burrowing Frog 
punctahis, in the Coorow area shortly after a 
yielded about 50 points of rain early in May 1947. FI 
sufficient to fill several small water holes in a loca 
along the banks a number of tunnels some 2 inches a 
observed. Two school boys, Bevan O’Callaghan and ‘ 
undertook to excavate one of these l)urrovvs under supe 
May 7, 

A pair of frogs, male and female, were captured msi e^^^^ 
burrow while spawning. The entrance was slightlj aiovc , ., 

level but this may have been due to the water in the cree 
ing during a dry spell following the rains. The tunnel 
and slightly downward for about 18 inches, ending m 
about 8 inches across. The eggs, which were floating ‘ 
the nest cavity, were carefully removed and placed in a 
jar of crook water. Their subsequent history is as follows;— 

On May 21 the embryo tadpoles could be seen wrigglint; in tbe 
jolly. The first hatchings occurred on May 24, 17 days after 
ing. It is interesting to note tliat at this time the wa P’' ...mild 
quite dry again, so presumably either the eggs 
remain dormant until a good fall of rain had filled t le 1 . 

the tunnel and soaked them, or the young tadpoles have 
capacity to survive on damp soil for some days. It is also possi 
that the whole spawning might have failed through <11 ° 

following rains. Front legs did not appear on the tadpoles 



Great We'^tern Burrowing Frog {Ileleioponts (ilbopunctalns). 

—photo S. R. While. 
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September 25, and by September 30 the first tadpole had completed 
its metamorphosis. 

—S. R. WHITE, Government School, Morawa. 


The Slarlini^ in Western Austriiiia.—When reading through a 
a file of the local newspaper, The Blacktvood Times, I came across 
a reference to the Starling fSturnics vulgans) which is, perhaps, 
worth placing on record. It was reported in the issue of December 
22, 1914, that a letter regarding Starlings at Balingup had been 
sent to the Colonial Secretary by the Balingup Road Board enquir¬ 
ing whether it was lawful to kill Starlings, and whether, if so, 
iHcre was provision for a bonus for their eradication. The paper 
stated that, in view of the menace to the fruit-growing industry 
should the Starling become established in the district, the Balingup 
Road Board had decided to offer a bonus of 5./- for each bird killed; 
they had decided to notify the Department of Agriculture of their 
action. The next reference to the bird that I have found in the 
newspaper is in the issue of February 23. 1915, when it was stated 
that at a meeting of the Bridgetown Fruitgrowers’ Association a 
letter was received from the Balingup Branch of the Farmers’ and 
Settlers’ Association asking what the fonrior Association intended 
to do legarding the starlings "which, it had been reported, are 
increasing in numbers near Bridgetown." The Horticultural Adviser 
(a Victorian), who was present at the meeting staled that he had 
seen birds killed at Balingup and had no doubt they were starlings. 
As several members expressed the opinion that they would not 
know a starling if they saw one it was decided to ask the Agricul¬ 
tural Department to send a stuffed specimen of the bird to Bridge¬ 
town as a guide to fruitgrowers. A further report in the news¬ 
paper states that a mounted specimen was duly received and was 
exhibited at a meeting of the Fruitgrowers’ Association on March 
19, 1915. Thereafter it was exhibited in a shop window in the town. 

I have made enquiries in Bridgetown and Balingup and am told 
that two starlings were shot there and a nest found in a tree which 
was cut down. The birds were shot by the late Mr. Ernest Collins. 
Unfortunately the books of the Road Board covering the period are 
not now to be found. 

Two other references to the Starling in Western Australia can 
be recorded. The first is an article, “The Starling Scare," by Adrien 
Jean Despeissis, Under-Secretary for Agriculture in the Journal of 
the Department of Agriculture, vol. 13, March 1906, pp. 238-240, 
which refers to an unconfirmed rumour of starlings occurring at 
Guildford, due to a confusion, it is indicated, with Wattle-birds. 
The second occurs in the report of the annual meeting of the South 
Australian Ornithological Association of March 30, 1917 (South Aus¬ 
tralian Ornithologist, vol. 3, July 1, 1917, p. 56) when Mr. W. B. 
Alexander stated that "recently" a Starling had been sent to Perth 
for identification from the Albany district. I have not, as yet, been 
able to find any further references to those reputed occurrences of 
the bird at Balingup and Albany. 

—H. M. WHriTELL, Bridgetown. 
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The Occurrence of Duphnia thomsoni in Hyde Park Lake, 
Perth.—In an effort to secure a supply of food for aquarium fishes 
investigations on the occurrence of Cladoccra were carried out in 
several of the permanent bodies of fresh-water in the vicinity of 
Perth. Hyde Park lake proved to be the most abundant source of 
supply and records were kept, over the limited period at my dis¬ 
posal, of the seasonal variation in the population of Daphnia 
present. 

Hyde Park lake is one of the numerous small fresh-water lakes 
that existed in what is now the city and suburbs of Perth, 
the majority of them being drained or filled in as settlement 
expanded. The lake as it is now consists of two semi-artificial 
ponds linked by a short narrow waterway. Each pond is approxi¬ 
mately 200 yards in length and 100 yards in width, with small 
central islands. The bottom is of natural sand and silt and a con¬ 
crete wall has been constructed around the perimeter. The water 
remains at an almost constant depth of 2 feet. There is no sub¬ 
merged aquatic vegetation and the pools are a sanctuary for a 
number of waterfowl. 


An exotic fish, Gamhxmn affimay has been introduced and no 
native fishes have been seen there. The lack of shelter and the 
presence of the waterfowl prevent the Gambusht from increasing 
to any extent. The excreta from the birds, which are fed by visitors 
to the park, supplies the necessary fertilisation of the waters, and 
this has induced an unusually high population of the Cladoceran, 
Daphnia thomsoyix. The quantities found varied through the sea¬ 
sons and a rough evaluation of the numbers was as follows:— 


very dense: 

dense: 

plentiful: 

present: 

scarce: 


25,000 per cubic foot. 


10,000 

1,000 

100 


>• 


»» 


The records were made on the following dates:— 


1949— 


May 15.—Dense, near surface, water muddy. 

May 20.^—Plentiful, on bottom, water very clear, weather very cold. 
June 24.—Very dense, near surface, water clear, raining. 
September 9.—Denso, green filamentous algae through water. 
September 25.—Plentiful, on bottom, green filamentous algae 
through water. 

October 4.—Plentiful, on bottom, no algae. 

October 30.—Very dense in sunlit patches, practically none in 
shade a few yards away. Some algae. Particularly noticeable 
was the great number of juvenile Daphnia. 

All of the observations were made during the middle to late 
afternoons. 

—(Mrs.) IRENE SHIPWAY, Pemberton. 
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A N<!\v Invader the Paper Wasp.—It has always been under¬ 
stood that there are no Paper Wasps in southern Western Australia. 
It was tlicroforc a matter of surprise \^■hen a nest was found 
attacliod to a building at the University, Crawley, some months 
ago. Later, the prerenco was confirmed by other reports from 
Subiaco, Crawley, King’s Park, South Perth and East Fremantle. 

On examination it was discovered that t.iis social wasp wliich 
had recently established itself in the metropolitan area,’was a 
form of Polisles. As the necessary literature was not available in 
Perth specimens were sent to the Australian Museum, S.vdn-y 
where they were identified as Polisles variabilis, a species widely 
distributed in south-eastern Australia and Tasmania. 

The wasps are about half an inch in length and variegated 

blackish and yellow. The head is black with yellow on the face, 

the thorax black with two narrow yellow crossbands and the abdo¬ 
men yellow with a broad chestnut crossband near the base, the 
antennae and legs are ferruginous or russet. Queens and r^ales 
can be distinguished by the antennae and the face pattern 

The study of an observation nest suggests that the insects 
arc capable of surviving a Perth winter as a large number are 
still present I early July) near the nest in crevices and angles of 
the woodwork of a verandah. 

Experience has shown that the insects are gentle and not at 

all pugnacious oven if the nest is touched. A sting is not very 

painful, much less so than a bee sting. 

The nest is mushroom-shaped with the stalk attached to the 
roof, not below, where there are to be seen the many openings of 
the cells, each of which during the season may contain an egg or 
grub. As a rule the cells are open but when the grub is about to 
pupate it closes the cell. It appears that the cells are used time 
after time, those of queens being larger than those destined to hold 
workers or males. 

Whether the original queen travelled to Perth by air, land or 
boat cannot be decided. At any rate their presence in the metro¬ 
politan area shows how easily an insect pest may enter the State 
unobserved. 

Lt. GLAUERT, W.A. Museum, Perth. 


InHiix of Kcal-cappetl Robins at Lower Chittering.—While in 
conversation with Mr. Eric Schmidt some time ago, he told me of 
the sudden appearance, during April 19.50, of numbers of Red- 
capped Robins (Petroeca goodenovii) at Lower Chittering, where 
ho had not seen the species for many years. First noting a brilliant 
male in his orchard there on April 19, he very soon found the 
robins to be numerous and widely di.spersed throughout the district. 

More recently Mr. Schmidt informed me that the birds were 
under notice to about the end of June, after which no more was 
seen of them. The one male remained in his orchard for the greater 
part of this time. Remarkably enough, when visiting him on April 
30, he pointed out this particular bird to me on the identical perch 
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—the top of an iron bar driven into the ground—on which he had 
first seen it eleven days before. On the date mentioned a soberly- 
clad companion was in the vicinity. 

The presence of this dry-country or Eyrean form as a resident 
on Rottnest Island, while being entirely absent as such from the 
adjacent coastal plain and jarrah belt of the mainland, coupled 
with its post-summer penetrations into these more humid areas 
from the lower hinterland, presents no little problem to the student 
of bird geography. 

In the fruit-growing areas within the heavily forested country 
at Bickley, it is not uncommon for one or two of these robins to 
put in an appearance during the autumn or early winter. Hero, 
for a few days, or weeks, or even months, they take up residence 
in some selected spot whence, when the time comes, they vanish 
as suddenly as they appeared. 

This year a young bird, if the absence of a trace of red even 
on the cap indicates such, appeared at an unusually early date, 
namely, February 12. After a day or two it settled down in a 
brook-side corner of one of the orchards, and here, on March 12, 
it was seen to have acquired a companion, likewise in brown 
plumage, but having a tinge of red on the cap. The two birds were 
seen together about this spot to May 23, after which no check 
was kept on them. 

—W. H. LOARING, "Wood St. Mars," Bickley. 

Bowing Displays of Kufoiis Whistlers —Some of the bowing 
displays of Rufous Whistlers fPachi/cephala mfiventris) seen by 
E. H. Sedgwick <W.A. Naturalist, vol. 2, 1950, p. 120) may have 
been territory disputes, not courtship displays. Courtship usually 
follows a long sequence of behaviour usually consisting of begging 
and baby cries, whisper song and clever, erratic, chasing flights 
throughout the territory. Bowing is sometimes seen with the baby 
cries, and also occasionally during the early stages of the mad 
chasings, when a female is loth to begin. The male then seems to 
be trying to intimidate her into flight by bowing and whistling 
close to her. A harsli emotional whistle is her response. This may 
be the "unfamiliar note" of the hen observed on October 7, 1943 
by Sedgwick. 

Territory disputes are usually conducted at certain places on 
the boundary, often between two or three particular trees between 
which the disputing birds conduct a continuous shuttling flight, 
back and forth. They rock and bow at these stations with much 
excited whistling. The note for September 1, 1948, seems to be an 
example of this. The note about a single bird in display on April 18, 
1948, is almost certainly about the initiation or close of a territory 
dispute, for courtship is not then in evidence and territory disputes 
are common in autumn. 

A knowledge of the boundaries of the territories of the birds 
concerned helps to decide the meaning of whistlers’ behaviour since 
courtship is conducted within a territory, while territorial disputes 
are usually held on the boundary. 
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There is one exception—when a very young bird in a strange 
territory ignores the boundary rule, or when a young bird is being 
driven out of its parents’ territory. The resident male’s chase of 
tlic young bird then resembles a courting flight, being erratic, con¬ 
ducted through a territory and eliciting from the young bird a 
harsli, emotional and awkward whistle similar to that which was 
quoted above for an harassed female. The key to this puzzle lies 
in the season. Young bh'ds are chased thus in autumn and early 
winter. Females are courted thus in spring and summer. 

— (Mrs.) RICA ERICKSON, “Fairlea,” Bolgart. 

Passage of Fork-tailed Swifts.—During mildly thundery con¬ 
ditions on the afternoon and evening of January 22, 1950, numbers 
of Fork-tailed Swifts (Microimn pacificiu'^) came under notice at 
Bickley. These were first seen at about 3.30 p.m. when upwards 
of 30 were overhead. The birds were hawking at an altitude of 
300 or 400 feet, and it was soon noticeable that they were moving 
away to the south. While we could still trace the flight of some 
of them in the distance, however, a fresh batch appeared from the 
north, and as these gradually moved away in the wake of the 
others, another lot took their place. With scarcely a break others 
followed along, 20 to 30 at a time, hawking far and wide, but 
maintaining a steady southerly drift. This wont on until 4 p.m. 
when the passage ceased. We estimated that at least 300 birds 
passed over during this period. Further small detachments 
appeared between 6 and 7.30 p.m. 

At 6.50 a.m. the following morning (January 23) Mr. George 
Parton, who had first drawn my attention to the birds on January 
22, observed parties of swifts moving along to the southward above 
Kalamunda, his attention being attracted by their sharp note, 
which he described as rather resembling the “cheep” of a young 
chicken. 

At much the same time on the morning of January 24 his notice 
was again drawn to the presence of swifts overhead by the com¬ 
bined noise created by the notes of many individuals. On this 
occasion lie estimated that there were at least 500 birds, and from 
time to time a centre would form about which the whole flock 
would gather closely. Although they were at a very great height 
the sound of their notes came clearly down to him. 

The birds were still overhead when he rode off to work on 
his cycle at 7.25 a.m., but when he reached his destination a few 
minutes later they were no longer to be seen. 

—W. H. ROARING, Bickley. 

Breeding Beluiviour in Tree Martins stimulated by Weather 
Change.—In the W.A. Natiiraliiii, vol. 1, 1948, p. 154, E. H. Sedg¬ 
wick refers to the breeding of this species (Hyloc.helidon nigricana) 
under the verandah and roof eaves of the Hotel Morawa. A party 
of fifty or more birds has continued to nest at the hotel since this 
date. Owing to their habit of also roosting under the caves, and 
the continuous accumulations of droppings, periodic unsuccessful 
attempts have been made to dislodge them. 


141 



An examination of notes indicates that the birds are present 
throughout the year, but that the actual strength of the group fre¬ 
quenting the hotel building varies. What has always proved to be 
of remarkable interest is the certainty with which numbers of birds 
always return immediately a fall of rain occurs, thus indicating 
their presence in the area. Immediately approaching rain is 
apparent numbers may be seen swooping under tlie verandahs and 
twittering with great excitement. For some hours after tlie fall has 
occurred they are busy transporting leaves to the previous season’s 
nesting sites. I have observed such abortive breeding behaviour 
during March, April, May and June when rain has fallen in 1948, 
1949 and 1950, but full-scale breeding has not commenced until 
August. 

—S. R. WHITE, Morawa. 

Fc»x as Fredatur on Sea Uirds.—Wliile walking along Nortii 
Beach I came across an interesting trail in the sand. It iiad appar¬ 
ently been made by a fox dragging a heavy body along the sand. 
The trail ended some 30 yards from the sea near the top of a 
sandhill. Here was found the body of a Pied Cormorant (Phala- 
crocorax varhb') with most of the flesh eaten away. 

Following the trail back to the sea sliowed that it was not a 
case of scavenging since the cormorant tracks led from the sea 
to behind a clump of bushes. Here the trail became confused and 
must have been where the fox struck. From tliis point the dragging 
trail commenced. It seems as though high tides liad forced the 
bird to take refuge at a point whore the fox was able to approach 
unobserved. Normally cormorants rest on sand spits where a good 
field of view is available. 

Fox tracks were numerous throughout the sandhill area so 
doubtless such bush tragedies are more common than usually 
appreciated. 

—V. N. SERVENTY, Subiaco. 

Mimicry in the Bhick-throated nulcliei-bird.—I heard one of 
the Blue-winged Kookaburras calling close to the camp the other 
day and went out to find it as it was away from the river gums. 
I particularly went out to discover if a Kookaburra had left the 
river as I have never yet come across one away from the big 
timber along the rivers. I found out that it was really a Black- 
throated Butcher-bird mocking the call. Since then I have seen this 
species of butcher-bird mocking the magpie and pee-wco calls. 
It is able to make the imitation perfectly. 

—ALF SNELL, Lyndon, via Carnarvon. 

[The Black-throated Butcher-bird fCracficus nigrogidaris) is 
recorded as a versatile bird-mimic. S. R. White (The Emxij vol. 
48, 1949, p. 181) has mentioned its mimicking of the calls of the 
Yellow-throated Miner, the Ring-neck (Twenty-eight) Parrot and 
Brown Honeyeater. From the eastern States A. H. Chisholm (“The 
Problem of Vocal Mimicry," The Ibis, 1937, p. 711), quotes instances 
of the imitation of the calls and .songs of the Koel and Channel¬ 
billed Cuckoos and Peaceful Dove. 

—EDITOR.] 
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Nativii Sniiils iif Point Pei’on. —In his account of the geology 
and gcomorphology of Point Peron (Journ. Roy. Soc. W.A., vol. 34, 
1950, p. 38), Dr. R. W. Fairbridge stated that the only common 
species of land-shell found there is Bothriembryon bulla Menke but 
that “curiously enough it is only found sub-fossil, and bleached 
white. ... It is found living at Rockingham and on the Swan River, 
in damper localities, which suggests a very rapid deterioration of 
climate at Point Peron. A much less frequent land-snail in this 
fossil soil is the delicate AuHiroHUccinea coyitenta Iredale (=8uc- 
cineu oblonga Menke;/’ However both species do still survive at 
Point Peron but individuals are astir only under damp conditions. 
On a recent visit, June 23-25, 1950, after heavy rain, I found some 
live Bothricmbt'yo7i crawling about on plant stems, about 350 yards 
north-east of Point Peron. On July 15 I found Austrosuccinea 
rather plentiful in two separate groups on the marram grass on 
the east side of Observation Post hill. 

—W. H. BUTLER, Mt. Lawley. 


Grey liiiteher-bird Eating Grapes.—On March 16, 1950, the cat 
caught a Butcher-bird (Cvacticiis torqiiatus) in the grape vines. 
It was a male with easily discernible testes. The tail had been lost 
some time and it was growing a now one of uneven length. In its 
stomach I was surprised to find the remains of grapes and some 
grass. I was puzzled at this as although the Butcher-birds paid 
regular visits to the vines I had never seen them eating any grapes. 
Earlier in the year a few Silver-eyes had been seen but at this 
time the only other birds eating the fruit were Wattle-birds and 
Parrots. The blue meat ants were following up the birds' work 
and I wondered if the Butcher-bird had attacked the meal ants 
first and in doing so, got a taste for the grapes themselves. It is 
only in the last two years that the Tvventy-eiglits here have 
realised the food value of pie melon seeds, and now they pay 
regular visits to the pic melon patches. 

—ANGUS ROBINSON, Coolup. 

Pink CocUiiloo at Caron.—I found the Pink Cockatoo (Kakatoe 
leadbeateri) frequent at Caron as compared with most other 
localities in which I have observed. Even so, I should class the 
species as uncommon. The following summary of records made 
within a mile of Caron townsite during a period of two years may 
serve to give some indication of the status of the species. 

Eight flocks were encountered, as follows:—April 4, 1947, 12 
birds; May 23, 1947, c. 25 birds; May 25, 1947, 14 birds; February 
22. 1948, 4 birds and 9 birds: March 26, 1948, 6 birds; April 18, 1948, 
2 birds; July 28, 1948, 2 birds. 

There may have been some overlapping in those records, e.g., 
the two flocks seen on February 22, 1948, and the flocks seen on 
May 23 and 25, 1947. 

—ERIC H. SEDGWICK, Leonora. 
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Wedf^tvtailed Eaj^lo Capturiiifj^ Live Prey.—Recently I was 
treated to a direct observation of a capture of a live rabbit by a 
Wedge-tailed Eagle (Urocotus aiuiax). The scene was a large flat of 
about 50 acres situated below a quite steep hill from the top of 
which I was watching. The eagle was flying at low level and doing 
the most amazing twists and turns, its wings seeming almost to 
scrape the ground. The quarry, a rabbit, with the hill and friendly 
rocks in sight, was also putting up a wonderful show of twisting 
and dodging. The end came when the rabbit panicked and turned 
away from the hill. With a sudden pounce the eagle clutched its 
screaming prey and carried it off to a nearby gum tree to have its 
meal. 

—R. P. McMillan, "Glendearg,” Bejoording. 

Midga Parrot Retlection.—On April 5, 1948, at Caron, I 

watched a cock Mulga Parrot (Psephotus variun) fly 11 times to 
a window, touching the window on several occasions and once or 
twice making a futile attempt to alight on the woodwork. Further 
approaches might have been made had the bird not become 
alarmed. I inspected the window from the position from which 
the bird had flown—the top of a 5,000 gallon tank three feet 
from the window—and found that the window mirrored a quite 
clear, though rather sombre, reflection. This cock was accompanied 
by a hen bird. 

^ERIC H. SEDGWICK. Leonora. 

A Silver Gull Fatality.—On a visit to Point Peron on June 23-25 
I picked up a fledgling Silver Gull (Lavus novce-hollandice) with a 
young flathead (Plaiycephalm) attached by its spine to the side of 
the bird's beak. Apparently the flsh had not been quite dead when 
fed to the young bird and in its death throes had embedded its 
barbed spine into the gull’s cheek. As it was found in Shoalwater 
Bay it probably came from the nesting colony on Bird Island. 

W. H. BUTLER, Mt. Lawlcy. 

Flight Speeds of Bronzewing and (»f Galah.—While travelling 
by train, near Buntine, I was able to assess fairly accurately the 
speed of a Common Bronzewing (Phapn chalcoptera) at 30 m.p.h. 
The bird was flying in a moderate beam wind. 

On an earlier occasion I estimated the speed of a flock of 
Galahs (Kakatoe TOseicnpilla) seen from a train at 40 m.p.h., the 
\^'eather being still at the time. 

—ERIC H. SEDGWICK, Leonora, 

Kookaburra Drowning.—Further to my note in the May 
number of this journal (p. 91), I found another dead Kookaburra 
{Dacelo gigas) in a new trough on May 28, 1950. Though this had 
been dead a day or two I was able to examine it and found it to 
be a male with testes measuring 2.9 x 1.4 mm. The plumage, which 
lacked the bright blue of adults, and the size of the testes gave me 
the impression that this bird was immature. 

—ANGUS ROBINSON, Coolup. 
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INHERITANCE OF TERRITORY IN RUFOUS WHISTLERS 
AND NOTES ON BEGGING IN COURTSHIP BY BOTH 

SEXES 

By Mrs. RICA ERICKSON, “Fairlea,” Bolgart. 

This is the subsequent history of the unmated, adult male 
Rufous Whistler (Pachyccphala rufiveniris) which entered “Fairlea" 
timbers on March 8, 1949. Notes on the arrival of this bird and the 
early history of the two young birds, male and female, with which 
he associated, were published in the Wentern Australian Naturalist, 
vol. 2, 1949, p. 10. Apart from the story of this bird winning and 
losing two mates, other points of interest arise: firstly, what becomes 
of young whistlers in sparsely populated areas?; and secondly, 
that both male and female whistlers may use begging and baby 
calls in their courtship. 

TERRITORY 

The part of the timbers most concerned in this account is a 
roughly H-shaped section about 80 acres, occupied early in 1949 
by only one pair of adult whistlers (Pair 1) with their two young. 
As already related, although the parent birds foraged freely over 
these 80 acres before the young were cfRcient on the wing, when 
the young birds grew older they were taken daily to forage in one 
particular portion, cast of the nest. The young birds were thus 
accustomed to living in that part of their parents’ territory which 
they were later to defend as their own.* When paired autumn 
invaders forced the parents to define their boundaries they claimed 
only 8 acres (approximately) in the heart of their foi'mer large 
territory. By this time the young birds were old enough to lead an 
independent life. The young male had already learned to whistle 
adult challenge notes and the two young birds readily accepted 
their foraging grounds as a roosting site. The unmaled male fre¬ 
quented the S.E. leg of the timber where he roosted. During the 

*A similar inheritance of territory by young whistlers in a 
sparsely populated area occurred in the creek timbers (approxi¬ 
mately 80 acres) occupied by Pair 2. Their offspring (two females) 
were taught to forage at the west end of the creek. One of these 
young females paired with the young male (6) when he claimed the 
east end later in the season. The other young female remained in 
her territory and attracted an adult male. I had no time to study 
her later history and do not know if she continued to stay there 
with the male throughout the breeding season. I have no record of 
these two young females defending their territory but the adult 
Male 7 was aided a little by the one which remained. 
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day all three birds joined company to forage in both their areas, 
shown on the map jointly as 4. Soon it was noticed that though the 
two males were most often found together the young female 
preferred to forage alone in the S.E. corner. 


YOUNG MALE DOMINANT 

The young male appeared to be dominant in this trio. He led the 
party when they defended their territory against a pair of adult 



Posture 




Map of "Fairlea^’ timbers showing the disposition of the Rufous 
Whistlers during early spring 1949. At the beginning of 1949 the 
whole of the H-shaped portion was occupied by Pair 1, and the 
whole of the “brook timbers'’ (those extending E-W across the top 
of the map) were occupied by Pair 2. 
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invaders in mid-May and appeared to initiate and win most of the 
disputes which occasionally arose between them. For although they 
foraged amicably together as a rule it was soon evident that the 
young male resented the adult's desire to win the young female for 
his own company. 

RIVALRY OVER FEMALE 

The two young birds roosted together in the best shelter of 
the territory^—in a loose cluster of jam trees and wandoo saplings. 
During April and May, at sunrise, the adult male would leave his 
roost in the S.E. corner to join the young birds and during the day 
would call a single plaintive note, “sweet," that seemed to attract 
the female to his side. If she did respond thus the young male 
recalled her by whistling “sweet" also. On the other hand, occasion¬ 
ally when the young female called “sweet," both the males came 
to her. The female, though loyal to her brother, was not averse 
to the adult's attentions and, in time responded by flying closely 
past him and perching nearby as though to attract his attention. 

The first dispute observed between the adult and the young 
male was at sunrise, April 25. There was a heavy mist and whistlers 
in adjacent territories wei*e very vocal. The young male, followed 
by the female, seemed to be trying to whistle the adult male out 
of their territory. 

On the second occasion, May 3, the weather was dull with a 
dry east wind. The adult seemed to be the aggressor and the dis¬ 
pute seemed to be over the young female. The two males fluttered 
at each other with challenging whistles. The young female, who 
was watching nearby, during a pause in the conflict flew close to 
the adult male attracting him to follow her and the action broke 
off. 

A third encounter was witnessed at midday. May 9, a warm 
sunny day. There was a din of whistling in some isolated wandoos 
on the boundary. Four birds were iictively engaged in whistling, 
bowing and chasing, for the male parent had joined the conflict. 
It lasted for many minutes and ended in the iinmated male remain¬ 
ing alone on the boundary, apparently the loser, without mate or 
territory. The young male gradually retired to his roosting centre 
calling the female to follow, a summons which she was slower to 
obey than usual. Yet next day the three were again foraging 
together as though nothing had happened. From this day until the 
pairing issue was settled, the two males (although they were not 
whistling much, calling a single “sweet" only about once an hour) 
continued to be keen rivals for the female’s company. While the 
pairing was in the balance each of the two male.s made furtive 
excursions into the brook timbers, territory defended strongly by 
Pair 2, both virile birds. 

YOUNG MALE'S LOSS OF AUTHORITY 

The two young birds continued to roost together till mid-May. 
By May 22 the adult bii'd finally won the young female to roosting 
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near him in the exposed timber of the S.E. corner. The young male 
was alone at his better-sheltered site and on that morning foraged 
apart also. Pie adopted the company of a Red-capped Robin 
(Petroica goodcnov\i) and fed low in shrubs instead of in the tree 
tops as usual. During afternoons the males fed together while the 
female fed apart as usual. Finally the young female drove her 
brother away. She had come swiftly in answer to a call from one 
ol the males who were together. She instantly approached the adult 
male, fluttei’cd her wings and begged with baby cheepings. Then 
she suddenly flew scolding at the young male to drive him away 
before she continued, 

II was a day of double defeat for the young male. Pie left the 
couple and was feeding quietly when hearing a call of “sue” he 
casually answered, “swt, swt, swl.” The result was startling. Male 2 
from the brook timbers came like a flash, invading the young bird’s 
territory. Pie fluffed out his feathers, appeared huge and called 
aggressively “sweet sue.” At the first momentary vision the young 
male fled precipitately to the shelter of his roost tree and there ho 
remained silent. Pic remained very subdued for several days. The 
outcome was unexpected. When missed from his customary roost 
one morning, he was found battling spiritedly against Pair 2 from 
whom he wrested a good territory in the brook timbers during a 
conflict which continued for many months. 

TPIE ADULT MALE 4 IN AUTPIORITY 

The adult male now assumed the duties of whistling the territory 
challenges. Hitherto ho had been comparatively silent and Territory 
4 had been the quietest on “Fairlea.” The newly-paired birds moved 
in to occupy the young male’s former roost. There on awakening 
in the morning they responded eagerly to each other’s early morn¬ 
ing calls, the male following the female persistently until she 
crouched bc.side him with fluttering wings making strange churring 
calls. The pairing of these birds seemed to be finally settled, yet at 
the end of July the young female left him. Presumably she joined 
a group of wandering whistlers which for a week had roosted un¬ 
challenged in the group of trees that Pair 4 favoured. The new party 
comprised a young bird (with whom the young female was friendly), 
an old female and an adult male with unusual plumage (almost white 
underneath with a dark grey neckband). After the party passed on 
it was seen that the old female remained with Male 4. Her plumage 
was so different from the young female’s that there was no mis¬ 
taking their identities. 

COURTSHIP OF OLD FEMALE 

This new male was very aloof and came to the male’s side only 
at sundown to roost with him. The male’s reaction was seen one 
cold sunny morning, August 23. He was heard whistling strangely 
and continuously. As I approached the scene two birds flew away 
furtively. They were guessed to be the old female and a Golden 
Bronze Cuckoo (one of the birds called this cuckoo’s notes soon 
after leaving the spot). At this time of the year these cuckoos are 
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often close companions of female whistlers). The male whistler, 
however, continued his performance without noticing me. For half 
an hour or more he repeated a certain round of movements. First 
he perched on a low jam tree and whistled "swt joey.” Then he 
flew to a lattice of fallen boughs where he hopped from one particu¬ 
lar twig to another, flufilng his feathers, bowing deeply, and “cheep- 
dieeping” like a baby bird softly all the while. There were regular 
interspersions of a loudly whistled "swt” or "swt, swt,” or "swt- 
jcey." Then he Hew to a jam ti'ce and then back to his first perch 
again before performing once more on the lattice of fallen timber. 
I could not stay to sec the end, but at midday found the male still 
cheeping like a bogging baby.* This time he was high in a wandoo 
and faint cheeping answers to his persistent notes were heard twice. 
Suddenly the female who was hidden in the foliage turned on the 
male, scolding harshly and trying to drive him away. Seeing me, 
she fled, and he followed, still begging and calling the cheeping 
notes. 

The next day this pair of whistlers began a month-long conflict 
with a pair of spring invaders (8) which finally established them¬ 
selves between Pair 1 and Pair 4. 

NESTING FAILURE 

Early in October, Male 4 was seen snuggling among the top¬ 
most twigs of a tree testing out a nest site. On October 11 his song 
vess more emotional than usual. He was found guarding his mate 
as she tugged at long fibres among the grasses for her nest. The 
site chosen was most unsuitable, about 30-40 feet up in tall 
wandoo. She succeeded in hatching at least one chick which the 
male was seen to feed on the day before a gale emptied the nest. 

The parents showed little concern over the loss of the young, 
nor did the female build another nest though she may have done 
so had she stayed. After a fortnight or more of close companion¬ 
ship she left the male who once more roosted alone (November 22). 
From then till the end of December he whistled a ceaseless repeti¬ 
tion of short phrases—the “lonely” song of a deserted male. The 
female could not have gone far, possibly to a patch of timber (5) 
which had formerly been occupied by a female and where a female 
once more was found battling against Pair 8 who foraged there also. 
Wherever the female retired to, she returned to Male 4 on Decem¬ 
ber 3 to assist him in a territory dispute with Pair 8, and again 
on December 25 to court him. Yet she was not again seen in Terri¬ 
tory 4 and Male 4 always roosted alone. His "lonely” song quietened 
during January and he seemed unperturbed by his mateless condi¬ 
tion until autumn 1950 when a young female was present on the 
outskirts of his territory. Despite his frequent calling of "swt” she 
did not stay. During the spring of 1950 a young female was seen 
inside his territory but there were no pairing activities. Later in 

*This action by a male whistler of begging and cheeping like 
a baby bird while following a desired mate was observed also when 
Male 6 wooed his mate. 
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the season an adult female spent several days with him and 
appeared to respond favourably to his ardent courtship, but oven 
she did not remain. His failure on each occasion was not due to 
lack of virility in proclaiming territory, for throughout 1950 he was 
as assiduous as the other resident whistlers in territorial song. 
That he is the only unmated male in “Fairlea’' timbers may be due 
to the lack of a good sheltered nesting site in his territory. While 
now, in December, the annual courtship by his whistler neigh¬ 
bours of their faithful partners has culminated in nesting and 
rearing of young, Male 4 is still whistling the monotonous “lonely” 
song. 


A VISIT TO THE MONTE BELLO ISLANDS 

By KEITH SHEARD, Nedlands. 

During a survey carried out in north-west waters in August 
1950 by the C.S.I.R.O., Division of Fisheries, using the crayfish 
processing vessel Villaret, the islands of the Monte Bello group were 
visited for a short period. The demands of the survey allowed only 
a limited time to be spent on the islands but the following brief 
notes are presented for those who are interested in the natural 
history of the north-west. 

The group of islands covers an area of about 75 square miles, 
and are about 40 miles north-west of the mouth of the Fortescue 
River, the nearest point on the coast, and about 85 miles north- 
north-east of Onslow. They lie within an area of low and irregular 
rainfall (about 8 in.) with long periods of drought. Most of the 
rain falls in heavy showers during the summer “willi willis” when 
evaporation is very high. The vegetation is very similar to that 
of the adjacent mainland and is chiefly a spinifex complex with 
Myoporiim, Cassia, Olearia and Chenopodium, Trailing Ipomea b 
common and forms a tangle of stems underfoot. Buffel grass, 
which is spreading rapidly on the mainland and even crowding out 
the Spinifex (Triodia) in favourable localities, is also well estab¬ 
lished at all the islands of the group. 

The chief islands are Hermite, about 6 miles long and two 
miles wide, fairly rocky with limestones and a coarse sandstone, 
and heavily indented with shallow lagoon-like bays which dry out 
at low tides; and Trimouille Island somposed chiefly of sand dunes 
and limestone ridges. This island is about 3 miles long and barely 
a mile wide. In addition, small islands, each of a few acres in 
extent, are very numerous. 

Water supplies are a problem. There is a small cement catch¬ 
ment at the side of a small hill inside the entrance of the southern¬ 
most lagoon of Hermite Island. This would be serviceable after 
rain. Two wells have been dug to about 15 feet through sandstone 
several hundred yards south-westerly of these. They were partly 
filled with blown sand by the time we visited them. Fairly good 
water is reported to be present at high tide in these wells. Good 
water is also reported at a depth of 10 to 20 feet at the base of 
the largest sandhill at the northerly end of Trimouille Ishind. 


150 


All of the islands bear evidence of the severity of the drought 
conditions and of the violence of the summer storms. The tidal range 
is from 10 to 14 feet and the effects of the wind-driven waves are 
apparent in all the low-lying areas. 

In general, animal life on the land was scarce as could be 
expected from the severe conditions. The common rat (Rattus 
ratius) appeared to be plentiful (as was the case in most of the 
larger islands of the north-west) and the domestic cat is still 
present on Hermite Island. There was no trace of the Wallaby 
(Lagorchestesconspicillatus) or the Bandicoot fisoodon barrowensis) 
on either island. Both sea and land birds were scarce. However 
time was lacking in which to make observations with the patience 
required when carrying out a proper survey of the shy and incon¬ 
spicuous land birds. 

Two species of exceptional interest which were noted were the 
Black-and-white Wren (Malui'tis leucopterusj and the Spinifex- 
bird (Ereiniornis carteri). These were present on Trimouille Island. 
Maluriis leucopterus was noted at Sholl Island also. This species of 
Maliiriis has been recorded previously only from Barrow Island 
and from Dirk Hartog Island. The distinctive males were seen. 

To conclude this summary several extracts have been taken 
from the daily journal of the survey. They are presented in a 
condensed form in order to give a running impression of the marine 
scene. 

“Surveyed ‘lagoons* and north end of Hermite Island. Heavy 
tide rips between the small islands, all cliffs heavily undercut, 
with large rock oysters fSaxostroea ciicullata) very abundant 
between tide-marks. Milky water and coral mud between Hermite 
and Trimouille Islands resembling the barren Stanley and Aircy 
Pools near Maud Landing on North-West Cape Peninsula. Large 
schools of fish (chiefly mullet) in the ‘lagoons’ and juvenile fishes 
very numerous in the shallows.” 

“Small coral reefs present westerly and northerly of Hermite 
Island. Reef fish numerous. Two dugongs seen while returning to 
Villarei. Many small flights of dotterels, etc., including the Red- 
capped Dotterel, White-bellied Sea-eagles and Ospreys were 
nesting. The Sooty Oyster-catcher was numerous in pairs. Two 
Mutton-birds fPuffinus padficiis) flew aboard at night. None were 
seen during the day, although several Caspian Terns were present. 

“Green and Hawksbill Turtles very numerous in the shallows, 
chiefly on the eastern, sandy l)caches of Trimouille Island. Mating 
was in progress. The males were half to two-thirds the size of the 
females.” 

“Two pelicans present in the shallows at the north end of 
Hermite Island,” (A rookery was found about 40 miles southward 
at Little Rocky Islet, about 2 miles eastward of North Island of 
the Mangrove Islands. At this rookery 37 nests were occupied, 
eggs and young birds being present. This is a nesting locality 
additional to those listed by Serventy and Whittell in their 
Handbook of the Birds of Western Australiaj 1948, p. 122). 
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BUTLER'S SWAMP, CLAREMONT 

By GWYNNETH AUDREY EVANS and NOEL VIVETTP 
SHERLOCK. Cotteslce. ^ 

The following paper is the result of research carried 
a group of students of Physical Geography at the Univers't f 
Western Australia. Thanks arc expressed to the W.A. Hict 
Society, to the officials of the W.A. Museum, the Public Lii 
the Public Works Department, the Metropolitan Water 
Department, the Lands and Surveys Department and the T H 
Titles Office, as well as to local residents, who have so ki 
assisted during the compilation of the paper. 

J. GENTILLI 

DESCRIPTION 

Butler’s Swamp is situated approximately six miles south-west 
of Perth. The southern border is about one mile north of Fresh¬ 
water Bay (Swan River estuary) and the south-western border is 
approximately one quarter of a mile north-west of the Claremont 
railway station. It is bounded on the north, south, east, and west 
respectively, by Alfred, Shenton, Davies and Government Roads' 
The high-water mark encloses an area of approximately 60 acres 
Its greatest length is about 40 chains and the greatest width is 21 
chains (high-water surface); but, as will be seen from the accom¬ 
panying maps, its peculiar shape makes these distances misleading 
The topography of the area may be easily read from the map 
(Fig. 1) showing the contours. The swamp lies in a valley between 
coastal sand dunes whore the ground rises rapidly from 5 to 40 feet 
above sea level. 

At the north-north-east and south ends of this depression are 
two valleys, which may or may not have been scoured out by river 
action. Apart from these two openings the surrounding area is 
made up of sand dunes of acolian origin, partly consolidated by 
low shrub vegetation and intermittent patches of paper-bark trees 
and wattle. 

A geological cross-section of this area shows it to consist of 
parallel strata of sandstone and sandy clay gently dipping to the 
west. In the actual vicinity of the swamp there occurs a thin deposit 
of marl, consisting of detrital material settling out of solution from 
the swamp waters. The earliest remark on the geology of the area 
was made in 1844 with reference to the Government Reserve which 
is described as: “Dense teatree and blackboy thicket. Alluvial deposit 
of rich black soil about four to ten inches thick, then shell marl 
six to ton inches thick, then rich unctuous black loam varying in 
places to light peaty soil under which is coarse sand with water 
generally fresh." 

It is known that marl and stone from the area wore used at 
one time for building purposes and for the making of roads and 
footpaths in Claremont. But the most precise information is that 
supplied by the logs of two artesian bores. Bore No. 1 was situated 
at the south-eastern edge of the area about 2C)0 yards out from the 
high-water mark. Bore No. 2 was on the north-eastern border. 
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Fig. 1.—THE SHAPE OF THE BASIN. This map shows the 
contours of 5, 8, 11.09 and 20 feet above sea-level. The 5-foot con¬ 
tour corresponds to the deepest part of the swamp. The 20-foot 
contour shows the area which is well above flood level. The highest 
water-level was reached in 1947, when the 11.09-foot contour was 
just reached by the water. The large area flooded contrasts with 
the small area under water in November 1949, when the 8-foot 
level was submerged (Data from map by the Metropolitan Water 
Supply, Sewerage and Drainage Department). 
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The description of the strata indicates that there is little 
similarity between the bores except that there are in both large 
quantities of drift sand in widely separated levels; these levels do 
not correspond in the two bores. There is no original rock—the 
nearest approach being the quartz gravel of bore No. 2 at 560 feet. 
Both bores tapped an artesian basin with a tremendous flow of 
water. 

ORIGIN OF THE SWAMP 

At different times no less than five theories have been put 
forward to account for the formation of the swamp and the remark¬ 
able increase in its water level in the past 30 years. They are men¬ 
tioned in the order of probability, as discussed by one of our col¬ 
leagues, Mr. R. D Ives. 

The main point of the first theory is that the swamp is a run¬ 
off basin which collects the water that falls in the area. It is sug¬ 
gested that this water drains down the sides of the hills and collects 
in the bottom of the valley as a lake. 

However, there is no evidence of any gully or creek running 
from the surrounding hills into the lake. 

The major pi’emise of the second theory is that the swamp 
is a relic from some tributary of the River Swan. It is suggested 
that the swamp is the bed of a former river that has not yet com¬ 
pletely dried out. To support this hypothesis there is a series of 
lakes and swamps—namely Butler’s Swamp, Herdsman's Lake, 
Monger's Lake, Lake Karrinyup, etc. Recent changes in its water 
level show that present-day factors are largely, if not, exclusively 
responsible for the swamp's existence. 

The third theory attributes the origin of the lake and its sur¬ 
rounding marsh to the seepage from one of the bores. Mr. T. Lefroy 
in a note in The West Australian (October 7, 1932) stated that 
the swamp was caused by the escaping of water from Claremont 
No. 1 bore that was opened on January 10, 1903. It supplied water 
to the storage tanks which were situated at the top of Congdon 
Street. Claremont at the rate of 314,000 gallons daily. At that time, 
the area was dry land. 

In 1920 the bore was closed and sealed with cement. And thus, 
according to the supporters of the theory, started the seepage which 
was responsible for the origin of the lake. 

This explanation was questioned by Mr. P, V. O’Brien of the 
Metropolitan Water Supply Department who in The West Austra¬ 
lian of October 29, 1932 stated that it was most unlikely, as during 
the period 1903 to 1920 a constant check had been made of the 
pressure gauges and that as no seepage had occurred in the period 
of 17 years, when the bore was being worked, he could not see why 
it should start as soon as the bore was closed down. 

Another theory, put forward in 1932, put the blame for the 
rise in water level to the removal of the dense vegetation cover in 
the district. However in other areas where a woodland cover still 
sur\ ives there has also been a rise in the water table. It is also 
difficult to reconcile the fact that most of the clearing in the 
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Butler’s Swamp area was completed long before 1920, during which 
I>criod there was no appreciable rise in the water level, whereas 
after 1920 the water table rose fairly rapidly. 

The theory accepted in the present paper is that the modern 
appearance of Butler’s Swamp is due to the rising of the water 
table, which caused the bottom of the depression to assume the 
aspect of a lake. The cause of this rise "was attributed by the Water 
Supply Department engineers to a succession of high rainfall years” 
(D. L. Serventy, The Birds of the Swan River Districtj 1948, p. 16, 
who gives a general review of the problem). 

FLUCTUATIONS OF WATER LEVEL 

Generally all the evidence we have been able to assemble sug¬ 
gests that up to the commencement of the rise in the water table 
(set down by Serventy, thid, p. 16, as about 1918-1920) the Butler’s 
Swamp area held very little permanent water over the period since 
the State was colonised and that the district was considered suit¬ 
able for cultivation and other improvements. The early maps of 
1844 and 1902, in the Lands and Surveys Department, show that 
I)ooIs of permanent water were to be found only in a few compara¬ 
tively restricted places. The water table must, however, have been 
fairly close to the surface. This is evidenced by the fact that 
ground water in the Claremont No. 1 bore, which is situated on a 
slight hill, was struck at 25 feet, and by the general presence of 
abundant paperbark trees (Melaleuca raphiophyllaj. 

The records of husbandry during the past century also support 
the view that reasonably stable conditions, of a sub-swampy 
character, persisted. 

In 1831 John Butler requested "a grant of ten acres of land 
on the east side of a lagoon one and a half miles from my house 
in Freshwater Bay.” In later correspondence he referred to his 
holding of 20 acres on the lagoon as an "experiment farm.” Official 
records of Butler’s occupancy of the area are lacking and it is pos¬ 
sible that he used the land for a considerable period without ever 
receiving an official grant. 

At some lime prior to 1851 military pensioners were settled 
on blocks of between 5 and 10 acres on Butler’s Swamp. In a report 
lo the Secretary for War, dated June 11, 1851, the Military Staff 
Officer in the colony (Captain J. Bruce) stated in reference lo the 
pensioners settled about Freshwater Bay: "Though in some places 
heavily timbered, the swamp land at Fi'eshwater Bay seems capable 
of being turned to good account by industry and exertion. ... In 
course of time the grants at Freshwater Bay may become valuable 
farms as the soil is of a description rarely to be met with in this 
part of the colony.” 

By the end of the century much of the land was being utilised. 
A local resident remembers when the area was growing apples, 
vines, stone fruits and marketable quantities of flowers and vege¬ 
tables. A dairy- Rowe’s Dairy—was situated near the junction of 
Alfred and Davies Roads. Stirling Road, although flooded in parts 
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Fig. 2.—THE SWAMP AT THE END OF THE XIX CENTURY- 
The two small black dots show the only areas permanently under 
water. Paperbark trees were growing over the dashed area^ which 
are rather generalised here. Black soil and grass areas are shown 
by close dots. Sparse dots show the higher slopes, covered with 
brown sandy soil and supporting blackboys and eucalypts. Stirling 
Road crosses the swamp from north to south. The conditions shown 
do not differ substantially from those represented in a map of 1844 
(Data from map, 1902, in the Lands and Surveys Department). 
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Fig. 3.~THE SWAMP IN THE MIDDLE OF THE XX CEN¬ 
TURY. The areas covered with permanent, open water have greatly 
expanded, as shown by the complicated pattern of solid black. Very 
few paperbark trees have survived, in two small patches towards 
the middle of the swamp and in several very small patches in the 
north-eastern corner (continuous horizontal lines). Most of the trees 
shown on Fig. 2 have died (broken horizontal lines). Bulrushes 
(thin vertical dashes) have grown in the temporarily flooded areas, 
and thin reeds (dots) have invaded the almost free water surface 
of the north-eastern corner (Data from field surveys and aerial 
photographs made available by the Lands and Surveys Depart¬ 
ment). 
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in winter, was always trafficable by horse and cart. The south¬ 
eastern portion served as a cricket ground, being dry and firm 
summer and the locality was used as a camping ground by nativog 
who used to throng there for “Show Week." 

The local environment was drastically altered after 1918-1920 
The rising of the water level obliterated most of the cultivatiot^ 
rendered Stirling Road permanently impassable and profoundly 
changed the character of the vegetation. The paperbark trees, unable 
to withstand the permanent submergence died off. The photograph 
in Fig. 4 taken in 1929, showing the bulk of them still alive, is iii 
striking contrast to present-day conditions (Fig, 5). 

The Metropolitan Water Supply, Sewerage & Drainage Depart¬ 
ment has kept a record of water heights above low water, Fre¬ 
mantle, in several swamps and wells in the metropolitan area 
These records show a marked correlation both between the vari¬ 
ous swamps and wells, and between the rainfall and the height of 
water. 

Water levels in Butler’s Swamp varied between 5.37 feet above 
low sea-level and 11,09 feet above low sea-level during the period 
of observation, from 1923 onwards. Although the highest level wag 
recorded in 1947, there are records of high levels in earlier years 
for instance 9.9 feet in September 1923, 10.1 feet in October 1928* 
and 10.3 feet in August 1932. A level of 10.5 feet was reached ip 
September 1939. Low levels were recorded between these excep¬ 
tionally high levels, for instance 6.7 feet in March 1926, 7.3 feet ip 
February 1934, 6 feet in March and April 1939, 5.37 feet in Feb¬ 
ruary 1945, 6.03 feet in March 1950. 

It is clear that the level of the water-table varies very closely 
with the amount of rain-water received. During 1939 there was a 
rise from 6 feet in March and April, to 10.5 feet in September. 
During 1945 the rise was from 5.37 feet in February, to 9.29 feet 
in August. On the other hand, during the dry year 1940 the level 
of the water was 9.30 feet in January, and gradually decreased to 
8.40 feel in May, to rise to 8.60 feet in June and July, and then 
decline again until February 1941. 

A complete table of records from 1937 to September 1950 is 
given hereunder:— 


Records of water levels in Butler’s Swamp collected by the Metropolitan 
water Supply Sewerage and Drainage Department. Perth (expressed in 
feet above low water. Premantle). 


Month 

J. 

F. 

M. 

A 

M. 

J. 

J. 

A. 

S. 

O. 

N. 

D. 

Year 

1937 „ . 

8.10 




7.80 

8.50 

8.60 

8.70 

8.20 

8.50 

8.20 

7.90 

1938 

7.3 

7.1 

7.25 

7.35 

7.60 

7.80 

8.00 

8.20 

7.90 

7.80 

7.25 

7.00 

1939 . . 

6.50 

6.30 

6.00 

6.00 

7.,30 

8.20 

9.20 

10.10 

10.50 

10.40 

10.20 

9.50 

1910 _ . 

9.30 

8.80 

8.50 

8.50 

8.40 

8.60 

8.60 

8.30 

7.90 

7.60 

7.10 

6.50 

1911 . 

5.90 

6.00 

6.20 

6.50 

6.50 

7.30 

8.00 

8.30 

8.40 

8.20 



lfH2 .. . 

— 

— 

— 

— 

7.80 

8.20 

8.44 

8.55 

8.51 

8.2b 

8.00 

7.75 

ltM3 „ .. 

— 

— 


— 



_ 

_ 

— 

—- 

- 

_ _ 

1944 

— 

6.40 

5.66 

6.04 

7.20 

7.49 

7.84 

7.51 

7.17 

6.62 

6.25 

5.87 

1945 

5.45 

5.37 

5.54 

5.54 

6.56 

8.95 

8.50 

9.29 

9.27 

9.17 

8.95 


1916 

7.99 

7.49 

7.33 

8.04 

8.66 

9.41 

10.12 

10.43 

10.45 

10.00 

9.83 

9.29 

1917 

8.62 

8.17 

8.71 

8.56 

9.45 

10.66 

10,91 

11.09 

10.07 

11.03 

10.41 


1948 

9.20 

8.72 

8.50 

8.58 

8.45 

9.45 

9,57 

9.67 

9.92 

9.45 

8.79 

. 

1949 . 

8.0-1 

7.45 

7.37 

7.54 

7.54 

7.83 

8.5‘1 

8.83 

8,29 

8.01 

7.54 

7.27 

1950 ... . 

6.81 

6.62 

6.03 

6.20 

8.25 

8.71 

9.19 

9.07 

8.99 

— 
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Fig. 4.—Butler’s Swamp looking south along Stirling Road from 
Alfred Road, August 25, 1929. 

—Photo W. Pirrett. 



Fig. 5.—Butler’s Swamp, the same view on August 16, 1950. 

—Photo H. Tarllcn Phllllpps. 
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It should be noted that in a past period, prior to white settle¬ 
ment, a high water level, considerably higher than today, must havo 
obtained. This is indicated by the occurrence of a shell marl at a 
higher level than the present high-water mark of Butler’s Swamp. 

The facts discussed in this paper, however, show that very 
important changes in the natural environment may take place 
within a period of a few years. 

LIVING OFF THE LAND 

By W. H. BUTLBR, Inglewood. 

In this article I propose dealing with plant and animal foods 
available in the bush of the South-west, with some notes on their 
preparation. All the foods mentioned have been eaten by myself, 
with the exception of a few which are added on well-supported 
evidence. 

PLANT FOODS 

A rule of thumb regarding plant foods is to place a small 
portion of the plant on the tip of the tongue. If the skin of the 
lips or tongue is irritated, the plant may be rejected as harmful. 

E.xotic Species 

Watercress (Nasturtimn offiemalej: Eat the leaves and stems 
raw or boiled. 

Asparagus (Asparagus o^cujalis van altilis): Eat the shoots 
raw or boiled before they colour, otherwise there is an unpleasant 
taste of aniseed. The ferny leaves of the adult plant may be 
crushed and used as a game lure owing to the aniseed smell. This 
domestic plant has run wild extensively along the Wooroloo Brook. 

Nettle (Urtica dioica): Eat the boiled stems, leaves and shoots. 
Singe the leaves in a tiame. 

Grasses—Buffalo, Couch and Kikuyu: Eat the underground 
shoots raw or boiled. Green grass can be boiled and the Water 
drunk. The substance itself is useless as food as the human digestive 
system cannot deal with the cellulose. 

Wild Oats (Ave^ia harbata) and Barley Grass (Hordeuyn 
murinum): Crush the seeds for cereal and boil. 

Wild Turnip and Wild Radish: Eat the boiled roots. The young 
plant centres can be eaten raw or boiled. These species are particu¬ 
larly prevalent along railway lines. 

Guildford Grass (Roinulea rosea): The green seed pods (“pud¬ 
dings”) may be eaten raw. 

Indigenous Species 

Blackboy (Xa^ithorrhoea spp.): Eat the soft white bases of 
the crown and flower stalks, raw or boiled. 

Gum-trees (Eucalyptus sppj: Seeds of some, such as the Marri 
(E. calophylla) can be eaten raw. The elastic skin on the young 
tips can be chewed to relieve thirst. 

Banksia (Banksia spp.): Eat the young terminal buds raw. Dip 
the flower cones in water and suck for nectar. 
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Native Pear, etc. (Xyloraelum and Hakea sppj: Eat the raw 
Seeds after peeling. 

Manna Wattle (Acacia mUcrobotrya): The gum may be chewed 
to relieve thirst. 

Jam (Acacia acuviinata): The seeds may be crushed for flour. 

Yams (Dioscoea hastifolia): Yams should be treated with care 
unless absolute knowledge of their edibility is gained. This yam is 
identified as a vine bearing oval or round paralleUycined leaves. 
The root tubers should be dug and tasted; if acrid they should be 
sliced across the grain and washed in flowing water; if stringy 
they should be pounded or grated. Bake or boil. 

Note: All underground root foods must be cooked. 

Quondong (Santahmi acuminatum): The ripe red fruit may be 
oaten raw or boiled. The kernels of the nuts are edible, raw or 
roasted. 

Cranberries (Astroloma and Lciicopogon -s'pp.T* There are at 
least five edible species but these must be known before they are 
eaten. Usually grow as small shrubs. 

Snotty-gobble (Persoonia spp.J: Eat the fruit raw or boiled. 

Bracken Fern (Ptcridium aquilinimi): Eat the young curled 
fronds and shoots. The sporing fronds are said to be sometimes 
poisonous. 

Note: Because birds or mammals eat fruits or parts of plants 
it should not be accepted as evidence that they are edible for 
human beings. The classic examples arc York Road and Box 
Poisons, the alkaloids of which are dangerous to man and some 
other mammals but the plants are eaten without risk by marsupials 
and Bronzewing pigeons (see “The Poison Plants of Western Aus¬ 
tralia,” Bull No. 96, W.A, Department of Agriculture). 

ANIMAL FOODS 

Some idea of cooking methods should be had regarding all 
varieties of animal food. 

Camp oven or claybake: Wrap the body in clay or wet news¬ 
paper and bury it in hot ashes for 6 or 8 hours. Mammals cooked 
in this fashion should have the paunch removed, but birds, reptiles 
and fish may bo left entire. The fur, feathers and scales adhere to 
the clay while the viscera roll into a ball. 

Stew: Game is boiled over a slow fire with bread or flour as a 
thickening. A fast fire is a cause of toughness. 

Grill: Cooking by direct contact with naked flames. 

Dried meat: All game meat can be dried by first removing any 
fat and then smoke-drying it for about an hour, afterwards sun¬ 
drying it until all the moisture has gone. This biltong, as it is 
called, will keep indefinitely. 

Land Vertebrates 

All land vertebrates are edible, even if they may not be palat¬ 
able. A warning should however, be given of the dangers of chew¬ 
ing the bones or eating any portion of the viscera of Bronzewing 
pigeons which are suspected of having fed on Box Poison or 
similar plants. Also game should be thoroughly cooked as it may 
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harbour intcrmodiate stages of parasites that may be harmful to 
man. 

Reptiles: The tail and legs of Goannas (Varanus gouldii) may 
be stewed, grilled or clay-baked. Smaller lizards may be stewed. 
Snakes may be treated the same as the Goanna, after removal of 
the head. Do not remove the skin of reptiles when clay-baking. 

Fresh-water Animals 

The hind legs of frogs (e.g., Hyla aurea) may be grilled. 

Fish, such as Cobbler, Atherines, Minnows, etc., may bo 
stewed, fried or clay-baked. The head of the cobbler should be 
removed. Lampreys may be parboiled and fried in their own fat 
or grilled. 

Jilgies, Koonacs, Marron (Cheraps app.) and fresh-water 
Shrimps (Palaemonetes auutralis) are boiled with salt in the usual 
manner of crustaceans. They may also be eaten raw. 

Fresh-water mussels (Westralunio avxbigtmm) may bo eaten 
raw or boiled, similarly to oysters. Care should be taken to remove 
the byssus. 

Insect Foods 

Bardies, the larvae of longicorn beetles (Family Cerambycidac) 
are prevalent in blackboys and are edible raw or grilled. Any larvae 
that show blue or black through the skin, such as those of cock¬ 
chafer beetles (Family Scarabaeidae) or arc hairy, should be 
discarded unless the internal organs are removed. 

The eggs and larvae of ants are edible raw but have a curious 
taste. 

Both native and introduced bees produce honey. 

Some big wood moths can be eaten after the fur is singed off. 
Especially tasty are the gravid females. 


THOMSON’S MULGA SNAKE 

By L. GLAUERT, W.A. Museum, Perth 

In 1933 Dr. Donald F. Thomson described the head of a large 
brown snake which had been killed at the East Alligator River 
Arnhemland by Mr. P. Cahill, in 1914. It differed in certain features 
from the true Mulga Snake, Pseudechh australis^ and therefore 
received the name of Paeiuiechis platycephalxis (Proc. Zool, Soc. 
Lond., 1933, pi. 4). 

Dr. Thomson's specimen had aberrant features and as the head 
of a similar snake, eight feet long, killed on the Adelaide River 
flat by Lieutenant Commander L. C. Horsburgh has reached the 
Museum (reg. no. R9986) it is felt that a description will direct 
attention to the possible existence of this large deadly reptile in 
our far north as w'eJl as add to the original description. 

Description: A large brown snake attaining a length of eleven 
feet, highly venomous and very aggressive. Hoad broad and flat 
tapering rapidly to the tip of the snout, slightly distinct from the 
neck, 36 mm. wide; canthus rostralis distinct; diameter of eye (6 
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Fig. 1.—Thomson’s Mulga Snake, Pseudechis plaiycephalus. 

—Olive Seymour. deJ. 


mm.) slightly less than its distance from the mouth (7 mm.); 
rostral wider than high, its width (11 mm.) more than once and 
one half the height (6.5 mm.); internasals (5.8 mm.) more than 
half the length of the prefrontals (9.9 mm.), which are shorter 
than the frontal (11 mm.); frontal once and one half times as long 
as wide (6.8 mm.), as long as its distance from the rostral, slightly 
wider than the supraoculars (6 mm.), shorter than the parietals 
(17 mm.), which are slightly shorter than their distance from the 
rostral (18.5 mm.). Nasal divided, in contact with the single pre- 
ocular; two postoculars; temporals 2 -f 2, the lower anterior very 
large, wedged between the fifth and sixth upper labials; six upper 
labials, third and fourth entering the eye, fifth and sixth much 
the largest, subequal; three of four lower labials in contact with 
the anterior chin shields which are as long as or slightly shorter 
than the posterior; six lower labials, the third and fourth much 
the largest. Scales on the neck increasing in size posteriorly, faintly 
keeled dorsally in 20-24 rows; at the fourth ventral scales in 19 
rows round the body. 
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Colour: Above uniform buffy brown, laterally and on ihe uPPer 
lip nathy gray, lower lip and under surface cool creamy wpite. 

Remarks: This snake can be distinguished from the MPlga 
Snake (Pseudechis mistraUs) by the shape of the head 1 the 
number of scales round the body, 19 instead of 17, these beine also 
more lanceolate dorsally. ’ ^ 

The Taipan (Oxijurunus scutellatus) which grows to a similar 
length has a different shaped head and 21 to 23 rows of scales 
round the body which bear conspicuous keels dorsally the keels 
becoming less pronounced and even disappearing ’comnletely 
laterally. ^ 


REPORTS OF EXCURSIONS 

JARRAHDALE 

Ideal spring weather favoured the excursion of the Western 
Australian Naturalists' Club to Jarrahdale on Sunday, October 8, 
1950, and two full bus-loads of members made the trip' 

Jarrahdale is a timber milling township, 4-5 miles within the 
Darling scarp and 30 miles south of Perth. Though it was estab¬ 
lished in 1870 and the timber in its environs has been cut-over Iho 
habitat has been otherwise little impaired. During the excursion we 
examined the valley of tne Gooralong Brook, south-east of the 
settlement, and here there were only two small holdings. The area 
was typical Darling Range laterite country, mainly of jarrah 
forest (Eucalyptus marginata) with some marri (e. calophyllu). 
The Gooralong Brook, a tributary of the Serpentine River is li 
small perennial stream flowing in a shallow mature valley its 
banks being thickly fringed with thicket vegetation. About two 
miles from Jarrahdale it expanded into a swampy area, grown 
with paperbark (Melaleuca parvifioru) and flooded gum (E, rudis). 

Plants did not come under special study. Members noticed from 
the bus, however, that Leschenaultia biloba was plentiful and in 
flower alongside the main Bunbury road, but it was sparse or 
absent in the adjoining fenced paddocks where grazing was carried 
on. This was a reminder that one of the most potent factors in the 
diminution of some species of native flora is the grazing of stock. 
In the Jarrahdale area the following were some of the orchid 
species in flower: Caladenia Patersonii, var. longicauda, Caladenia 
flavu, Pterostylis recurva, Pterostylis nana and Eriochilus scaber 
—the latter two identified by Mrs. R. Erickson. A prominent exotic 
on the cleared ground near the township was the French Lavender 
(Lavandula sioechatiJ. 

Dr. J. Gentilli reported that because of the lateness of the 
season the fungi collected mostly belonged lo durable species. 
Lentinus fasciatiis and Polyponis atistraliensis were found on dead 
timber, and an old Fowies sp, was collected from a tree. Two 
specimens of Lentinus collected in the swampy areas where a 
minor creek originated were fresh and moist All the remaining 
specimens were dry. Some good fresh specimens of Panaeolus, 
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probably P. I'eth'ugiSj were collected on horse dung in the swampy 
area. 

In the waters of Gooralong Brook Koonacs (Cheraps preissii) 
were numerous and it was interesting to note that they harboured 
numerous individuals of a Tetnnocephala —the northernmost record 
of this group in the State. No Jilgies (C. quinquecarinatus) were 
observed. Two species of fishes were noted; the Western Austra¬ 
lian Minnow (Galaxias occidentalis ) and the Nightfish (Bostockia 
Iieniigramma). Dip-nettings in various parts of the brook and its 
swampy enlargements did not reveal the presence of an abundant 
fauna. 

In the damp earth adjacent were collected two individuals of 
Peripatus (Peri'patoicles occidentalis —the northern form, gilesii, 
with 16 pairs of claw-bearing legs, and of both colour forms, one 
specimen being red-brown and the other almost black). The land 
amphipod was rather sparsely represented, Mr. K. Sheard reported 
that the species is not yet identified but it appears to be ecologic¬ 
ally equivalent and closely allied to Talitroides sylvaticnsj the leaf- 
mould amphipod of the savannah forests of south-eastern Australia 
and not related to T. kershawi the amphipod of the south-eastern 
rain-forest areas and on which the Lyre-bird feeds. 

Birds were numerous, the outstanding observation being of a 
single individual of the Red-eared Firetail {Zonaegintlius octilatns) 
in the brook-side thickets (the only recent northern Darling Range 
records are from Mundaring Reservoir, September 1946, and Upper 
Drakes Brook near Waroona, January and November 1940). Other 
species noted were: White-tailed Black Cockatoo, Twenty-eight 
Parrot, Western Rosella, Kookaburra, Sacred Kingfisher, Pallid 
Cuckoo (calling), Fan-tailed Cuckoo (calling), Golden Bronze 
Cuckoo (calling), Treemartin, Grey Fantail (singing), Scarlet Robin, 
Golden Whistler, Black-faced Cuckoo-shrike, Western Thornhill, 
Brown Thornhill, Yellow-tailed Thornhill, Western Warbler (sing¬ 
ing), Banded Blue-Wren (several males in full plumage). Black- 
capped Sittella, Red-tipped Diamond-bird (calling continually, one 
seen entering nesting hollow in jarrah). Spotted Diamond-bird (not 
numerous), Silvereye, Western Spinebill, Brown Honeycater, New 
Holland Honeyeater, Red Wattle-bird, Little Wattle-bird, Raven, 
Squeaker and Magpie. 

Three Kangaroos (Macroptis ocydroynus) were seen. Signs of 
Possums (Trichosurus viilpecnla) were looked for without success. 
Rabbits were absent. 

— D.L.S. 

FROM FIELD AND STUDY 

Display of Crested Bell-bird.—On October 10, 1948, at 1815 
hours, I observed two Bell-birds (Oreoica giitUiralis) by a road¬ 
side, apparently displaying. The duller of the two birds, which I 
assumed to be a hen, hopped over the ground calling "chirr, 
chir-r-r-r," while the second bird, presumed to be a male, behaved 
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fearlessly, alternately perching and pursuing the hen and uttering 
a “rack-rack” call. This bird perched on bushes, an ant-hill, and 
on a wire stay to a telegraph pole. Both the calls used were 
unfamiliar to mo. 

—ERIC H. SEDGWICK, Leonora. 

Smoker Parrots in Kings Park. —During the past quarter of a 
century the Smoker Parrot fPolytelis anthopeplus) has extended 
its range into the South-west in a striking manner. On the Swan 
coastal plain it is now known as far south as Coolup and though 
it has been recorded from as near Perth as Melville it has not so 
far been reported in the near vicinity of the city. 

On the morning of October 12, 1950 I saw two birds in Kings 
Park. They were perched in a tree by Poole Avenue, near Forrest 
and Lovekin Drives. 

—W. R. SERVENTY, Ncdlands. 

Life History Notes on the Jewel Beetle, il^eZobasis sexplagiata.-^ 
Since my previous contribution {W.A. Natumlistj vol. 2, January 
1950, p. 57) I am able to add a few more facts about this beetle 
which may be of interest. 

The first adult specimen I obtained in 1950 was cut out of a 
Eucalyi^tus rudis on May 12, this date being approximately one 
month earlier than that published in the article. Since then speci¬ 
mens were collected on June 25, July 10 and 19, August 20, Sep¬ 
tember 4 and October 10. The last-mentioned date is nearly a 
fortnight later than my previously published record. 

In May there were many larvae present in the bark. They were 
in different stages of development, the bulk of them about to 
pupate. In June and July a few larvae were present but mostly 
there were well-formed pupae and mature beetles. During August 
and September there were hardly any larvae; but there were small 
ones of the now generation. There were mainly mature beetles 
present. 

In October I obtained two specimens of the perfect insect. 
They were extremely active and when found were just under the 
bark, apparently about to emerge. On this occasion the young 
larvae were more numerous, small and apparently just recently 
hatched, all having the distinct blood streak down the back. Speci¬ 
mens measured from one-quarter to one-half an inch. 

I tried to find a mature specimen of the beetle again in Novem¬ 
ber, but only found larvae in great numbers, all busy at their tun¬ 
nelling. 

From the above observations it seems that adult specimens of 
Melobasis sexplagiata are definitely free and flying and ovipositing 
from June until October. 

—R. P. McMILLAN, “Glendearg,” Bejoording. 
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Records of the White-backed Swallow in the South-West.— 

The White-backed Swallow (Cherumoeca leiicoster7ia) is stated in 
the Handbooh of the Birds of Western Austi'alia (Serventy and 
Whittell) to avoid the South-west forested area but to be found in 
the Northam district. It may be of interest to record that I saw 
two of these swallows at Muresk on September 10, 1950. 

—E. L. CARTHEW. West Perth. 

While travelling from Perth along the Albany Highway on 
January 15, 1950 I saw a pair of White-backed Swallows near the 
80-miles peg (between Bannister and Williams). The country here¬ 
abouts is thickly timbered. 

—DON REID, Wembley. 

Introduced Snails.—V. N. Serventy (W.A. Naturalist, vol. 2, 
1950, p. 119) records the Dune Snail (Cochlicella acuta) on Point 
John in the Point Peron area. 

I located this species near the track just to the north of Shoal- 
water Bay in 1939. Prior to that year I have no record of the species 
in the Point Peron area. 

V. N. Serventy suggests that Helix pisana may have been 
transported from Bunbury to Pemberton on rail trucks. I have 
frequently noticed large numbers of H. pisana congregated under 
rail trucks left standing between the jetty and railway station at 
Bunbury and have assumed that these snails were frequently 
conveyed considerable distances by rail. That the species is not 
more widely distributed is probably due only to the fact that H. 
pisana, like Cochlicella acuta, does not appear to thrive except in 
maritime situations. 

I found Helix pisana frequent on Garden Island in 1939. 

—ERIC H. SEDGWICK, Leonora. 

Food of the Bustard.—On a recent trip to a station near 
Yalgoo I was on the spot, one evening, when a lubra from the 
native camp shot a Bustard or Wild Turkey (Eupodotis australis). 
In the interests of natural history I commandeered the crop, there¬ 
by causing much speculation and banter among the native popu¬ 
lation. Upon examination of the contents, the following items were 
revealed as making up the bird’s diet:— 

150 Large green and black caterpillars. 

50 Ground weevils (Laptops hiordinatus), about 1 in. in length. 

10 Ground weevils (Cubicorrhynchus spj, about I in. in length. 

35 Millipedes. 

15 Pebbles, all white quartz, one weighing at least 4 oz. 

A quantity of seeds and green herbage. 

The crop weighed well over a pound. 

I had collected 12 species of ground weevils in considerable 
numbers that day, and what puzzled mo was the fact that there 
were only two of them represented in the crop contents. These 
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two species must have had some appeal to the bird as it could have 
had its fill with many of the other species I had collected. 

— R. P. McMillan, “Glendearg,” Bejoording. 

Inter-species Relations in Birds.—On May 21, 1950, Dr. D. L. 
Serventy and myself noticed two King Parrots fPurpiireicephalus 
sptirius) chasing a third parrot which proved to be a Smoker 
(Polytells anthopeplus). The Smoker, though it appears to have 
been seen for the first time in the Murray district at least ten 
years ago, has not increased in numbers. Most years odd birds are 
shot in the orchards and small travelling flocks of about half a 
dozen birds are seen at times. Another recent arrival, the Elegant 
Parrot (Neophevm elegayis) has on the other hand been quite 
numerous some years. Did the above little episode of the King 
Parrots and the Smoker denote that the Smoker's status in the 
district was still that of a stranger? 

This is an interesting question as every summer Ground 
Cuckoo-Shrikes (Pteropodocys maxima) visit the farm and are 
generally attacked on their arrival by Butcher-birds (Cractictm 
torquatus) and sometimes Magpies (Gymnorhina dorsalis). Why 
do Magpies and Butcher-birds attack owls and frogmouths? Is it 
because they are seldom seen and are treated as strangers, or is it 
because they resemble hawks? Is the Pallid Cuckoo (Cuculus 
pallklus) attacked as a stranger or because other species of birds 
realise its evil designs on their nests? 

Some of what appear at first sight to be attacks by one species 
of bird on another species are often play. Magpies often chase 
Pipits (Anthns australis) and other birds in what would appear 
to be brutal attacks, yet the next second the Magpie is tired of 
the game and the victim chases the attacker. Of course there are 
numerous records of Magpies killing other birds but I think in 
most cases, if not all, it is unpremeditated. 

—ANGUS ROBINSON, Coolup. 

Smoker-Magpie Relations at Lower Cluttering.—^In view of Mr. 
Robinson's note above it may be of interest to report an observa¬ 
tion made by Mr. W. H. Loaring and myself at Lower Chittering 
on September 1, 1950. On a tree were perched four Smokers and 
two Magpies, the two species being apparently indifferent towards 
each other. Smokers were plentiful in the district and Mr. Eric 
Schmidt informed us that the species is now to be found through¬ 
out the year at Lower Chittering. It would appear, therefore, 
that the Magpie and other resident species no longer consider 
it a stranger and accept it as a regular component of the local 
bird community. 

Mr. Robinson's views are of great interest. Such behaviour would 
constitute additional impediments to the colonisation of new areas 
by stray wandering birds (cf. the attacks on immigrant Indian 
Crows reported in the W.A. Naturalist, vol. 2, 1950, p. 81). 

—D. L. SERVENTY, Nedlands. 
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THE ESTABLISHMENT OF THE PAPER NEST WASP IN 
WESTERN AUSTRALIA 

By A. DOUGLAS and V. N. SERVENTY. 

Early in 1950 Mr. A. Main reported that a colony of Paper 
Nest Wasps had been discovered at the Zoology Department of 
the University of Western Australia. The interest roused by this- 
find led to publicity being given to the new arrival, an appeal 
being made for information on the presence of any other nests. 
This resulted in additional colonies being located, as described by 
Mr. L. Glauert (W.A. l<!atural%si, vol. 2, 1950, p. 139). 

This article is an attempt to bring all the known information 
together and to present a theory as to the arrival and dispersal 
of the insect. Since it is easily recognised by the layman, it offers 
an excellent opportunity to study the spread of an introduced 
species and it is hoped tnat a continuous study of the wasp will 
be made over the next few years. The original home of the species 
is in the Eastern States. 

DESCRIPTION 

The species was identified as Polistes variabilis^ whose habits 
have been described as follows by K. C. McKeown (Australian 
Insects^ p. 189):—“These wasps construct mushroom-shaped nests 
of wasp-paper, suspended from the dome by a slender stalk; the- 
cells are arranged in regular order on the under surface, like 
those in a honeycomb. The fertile female, after overwintering,, 
sets to work in the spring to construct the first few cells, the 
foundation of the future colony. She scrapes wood fibres from the 
surface of weathered posts or tree trunks with her mandibles and 
mixes them with saliva into a coarse brown paper-like material 
which she uses to construct the nest. The wasp was the world's 
first paper-maker! The foundation female or queen, carries out 
all the necessary work in tlie nest, depositing the eggs and feed¬ 
ing the young larvae; when the first adult workers emerge, they 
take over these duties, with the exception of egg-laying, a duty 
to which the queen now devotes her whole time. With the growth 
of the colony, the nest increases in size by additions of cells to 
the outer edge. A large nest may measure up to about nine inches 
in diameter. The workers are aggressive and will attack the in¬ 
truder with little or no provocation. If disturbed in any way, the 
wasps will all face outwards, elevate their wings, and raise them¬ 
selves high upon their legs in preparation to attack. The stout,. 


169 









white legless larvae are suspended from the roof of the cells, and 
the workers crawl about over the sux'face of the comb feeding the 
larvae with the masticated flesh of caterpillars. This devotion to 
the young is not wholly disinterested, for the larvae emit a fluid 
from the mouth, which is relished by the workers, who receive 
this liquid in exchange for the food they offer. The process is 
known as trophylaxis. When the larvae are tully fed, they spin 
a silken screen over the mouth of the coll before pupating. Late 
in the season the males appear, and their duty is the fertilisation 
of the females who will subsequently overwinter, and become the 
foundresses of new colonies in the following spring. With the 
coming of winter the colony declines, although a vain effort to 
prolong its life may be made by the dwindling workers who drag 
the younger larvae from their cells and feed them to the older 
individuals, but within a few weeks at most all are dead.” 

As will be seen later variations from this pattern have been 
obtained. 



Fig. 1.—Nest in the frond of a palm at Subiaco. 

Photo V. N. Serventy. 
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NESTING LOCALITIES DURING 1949-50 SUMMER SEASON 

Nest 1. Zoology Department, Crawley. This was built under 
the top window ledge at the first floor level. The window faces 
north. Individuals from this nest were seen flying to the top of a 
eucalypt nearby, but the food being obtained was not ascertained. 
The following season the same nest was again active. 

Nest 2. Churchill Avenue, Subiaco. This was collected and is 
now on display at the W.A. Museum. 

Nest 3. Children’s Hospital, Subiaco. This was collected, placed 
in a paper bag and brought to the Museum. The docility of the 
insects is indicated by the fact that the collector was not stung. 

Nest 4. 48 Bagot Road, Subiaco. This was left untouched and 
was in full occupation the next season. However, during the winter 
it appeared to be deserted according to the report of a nearby 
resident. Probably individual wasps would be sheltering above 
the comb. 

Nest 5. 53 Ord Street, West Perth. This colony was first 
observed in October 1949. 

Nest 6. 39 Beatrice Road, Dalkeith. 

Nest 7. 11 Vale Road, Mount Lawley. 

Nest 8. 14 Outram Street, West Perth. This was described 
by E. L. Carthew (Wild Life, vol. 12, no. 10, 1950, p. 469) and 
contained approximately 100 cells. 

Nest 9. 68 Coghlan Road, Subiaco. This was built on a vertical 
piece of wire netting and the mushroom shape was not apparent. 
Again there was a fence giving protection from the south. 

Nest 10. South Perth. 

Nest 11. Crawley. 

Nest 12. Allen Street, East Fremantle. This nest was situated 
on a wall and under shelter, the whole having an eastern aspect. 
The colony contained 378 wasps. 

OBSERVATIONS AT NEST 12. 

Nest 12 was removed from East Fremantle to Midland Junc¬ 
tion on April 12, 1950 and notes kept of its subsequent history. 
In spite of all care a heavy mortality occurred during the trans¬ 
fer, 118 of the 378 wasps dying. Cold weather following caused a 
steady diminution of numbers. The wasps would not leave the area 
and if dislodged would not regain the nest nor would they fly. 

May 15. 17 wasps at nest. These were both males and females. 

June IS. Noticed some eggs in cells. There was little activity 
and no aggression. 

July 3. No development in the eggs. 28 wasps but still some 
males. 

July 13. In a crevice near a verandah post 11 wasps were found 
sheltering and at least two were males. 

July 28. A pedicel and one cell found about 15 feet from the 
old colony. Wasps were in attendance. 
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August 3. The nest now contained five cells, three of which 
had eggs. The primary nest had larvae and the wasps at both nests 
were aggressive. 

September. The larvae in both nests developing, the new nest 
now containing 14 cells and being tended by three wasps. 

October 20. The first cell in the old nest covered. 

October 28. The activities of a spider caused a high mortality 
in the original nest and this colony now only had 7 wasps. On the 
same day the first cell was closed in the new nest. 

November 8. The new nest now had 30 cells. 

November 18. The spider had completely covered the old nest 
with web. 

December 8. The first young emerged from the new nest. The 
total number of wasps was now 9. 

December 18. A young wasp was seen emerging. From the 
time of clearing the cap to complete exit, was approximately two 
minutes. The insect stood for a few minutes with beating wings. 

December 20. All cells clear or containing eggs or larvae. First 
to emerge were workers or small females but two males wore 
present. 

January 6. Colls recently quitted now have eggs. 

January 8. Only four wasps left. Either heavy mortality or 
voluntary withdrawal. The adults left included one male. 

January 15. 4 wasps in attendance. 1 cell covered while others 
contain larvae. Adult wasps have been noticed on lantana some 
500 yards from the nest. 

The details given indicate that the local wasps are showing 
some considerable variations from the habits as established for the 
same species in the Eastern States. In tliis connection it is interest¬ 
ing to note that A. D. Imms (Social Behaviour of Insects, p. 31) 
speaking of the genus Polistes, says: “In tropical countries the 
colonies tend to be polygynous or in other words they are founded 
by a number of queens. The warm equable climate, coupled with 
a sufiiciency of food at all times of the year fosters the survival 
of the colonies from year to year. Unlike species found in temper¬ 
ate regions, certain of the tropical forms periodically give off 
swarms.” 

It is an interesting possibility that the species may have 
a similar behaviour pattern as in the tropical form, but only in 
our environment were conditions favourable enough for the full 
pattern to be displayed. 

FOOD 

With regard to diet we have observed little as yet, though the 
University wasps did fly in a constant stream to the top of a Marri 
(Eucalyptus calophylla) nearby. 

M. N. Brewster, A. N. Brewster and N. Crouch (Life Stories of 
Australian Insects, p. 145) give the following details with regard 
to Polistes humilisi —“These wasps seem to have adapted them¬ 
selves to a mixed diet, for though normally they feed their larvae 
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on masticated caterpillars, the same larvae have been reared in 
the later end of their life on vegetarian diet. Also the adults 
feed on nectar of flowers, on juices of fruit.” 

ARRIVAL AND DISPERSAL 

The following theory has been advanced to account for the 
arrival and dispersal of the Paper Nest Wasp. 

Fig. 2 shows the nests to be roughly spread on a line trending 
N.E. and S.W. Springtime would appear to be the period for ex¬ 
ploratory movements on the part of fertile queens and Fig. 3 
indicates that the strongest and most constant wind at this time 
is from the south or the south-west. It would appear therefore that 
the insects are wind dispersed. This would put the first colony 
at Fremantle. Since this is also the main port for Western Aus¬ 
tralia it favours a ship as the agent bringing the insect here. 
It is interesting to note that P. Crosbie Morrison mentions that 
a closely related species was introduced by ship to New Zealand 
(Wild Life, vol. 12, no. 10, 1950, p. 470). 

However the insect could have been brought either by land 
or air. All that would be necessary in the first place would be the 
arrival of a fertile female. 
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The cluster of individuals at Subiaco would seem to indicate 
that this is the result of a spread from an original colony at the 
same place. It would be too much of a coincidence to expect that 
a number of insects would be blown from Fremantle to the one 
spot in Subiaco, The experience at Midland Junction indicates 
that daughter colonies are established near the parent colony. 
Wind dispersal may only come into play when the environment 
proves unsuitable and the queens begin to explore further afield. 

If the above reasoning holds good this would place the first 
arrival, or at least the selling up of a colony, in the spring of 1947. 
In the autumn of 1948 individuals would rest over the winter and 
in the spring spread further afield, probably along the S.W. to 
N.E. line. One queen landing near Subiaco would establish a 
colony which would be the nucleus for the new dispersal in the 
spring of 1949. This would explain the large numbers of colonies 
in this area discovered in the summer of 1949-1950. 

The authors are only too well aware of the very slim basis 
on which the above theory has been built. At present further in¬ 
vestigations are being carried out on the details of the life history. 
It is hoped that the publication of these notes will stimulate other 
obsGiwers to watch the insect. It is also hoped that any readers 
who know of a Paper Nest Wasp colony will contact the authors 
so that its position and history can be recorded. 



Fig. 3.—Wind Roses for the Perth district. Left, wind rose for the 
spring months, September, October and November (the lengths of 
the bars are proportional to the relative frequencies of the various 
directions, the direction of the wind being towards the centre of 
the rose; full black bars give the morning winds and the open 
bars the afternoon winds; the numbers on each bar indicate the 
percentage of winds from the particular direction which exceed 20 
m.p.h.; the figures in the centre circle represent the percentage 
of calms, morning on top, afternoon below). Right, wind rose 
showing monthly frequency distribution of wind directions at 3 
p.m. (the sides of the octagons face towards the cardinal and 
semi-cardinal points: the twelve lines projecting from each side 
represent the months of the year, working round clockwise from 
January to December, and their lengths are proportional to the 
frequencies of the winds; the figures give the percentage frequency 
of calms.—From Commonwealth Weather Bureau Charts. 
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BIOCLIMATIC CHANGES IN WESTERN AUSTRALIA 

By J. GENTILLI, University of Western Australia, Nedlands. 

A considerable amount of material has become available on the 
subject of climatic changes. Lysgaard (1949) quotes some 500 titles 
in his bibliography, and more publications of local importance 
could bo added. It is a generally accepted fact that climate is 
gradually changing, and it is widely believed that the change is 
in the nature of an oscillation. The changes ascertained so far are 
particularly noticeable in the Northern Hemisphere, where there 
has been a rise in temperature and an increased frequency of mari¬ 
time air masses, with a consequent increase in cloudiness and 
rainfall. 

Much has been written on the climates of the past and the way 
they may liave affected plant and animal life. The symposium 
published by the Geological Society of America (1949) might be 
quoted for the Northern Hemisphere, and the several biblio¬ 
graphies it contains may be used for further reference. For Aus¬ 
tralia the pioneer work is that of Herbert (1928), Wood (1930) 
and Crocker and Wood (1947) as far as plants arc concerned. As 
to animal life, an analysis of past climates is given by Gcntilli 
(1949). 

Very little work, however, has been done on the biological conse¬ 
quences of present-day climatic changes, although many changes 
in the geographical occurrence of species have been noticed with¬ 
out being specifically attributed to any climatic cause. The work 
of Kalela (1949) could be quoted for Finland, a region where 
recent climatic changes have been well marked, and of great con¬ 
sequence to animal life. 

The Australian writers quoted above have mentioned the effect 
of climatic changes on Australian plant and animal life, especially 
with regard to the "Great Aridity” of the early Recent, perhaps 
some 10,000 years ago. No attempt has been made so far to assess 
the exact amount of climatic change required in order to cause 
any significant change in the biological environment. 

Prescott (1946, 1949) quotes the following critical values of 

p 

-where P is the total monthly precipitation and E the total 

E0.75. 

monthly evaporation: 

For llie break of season . 0.40 

To start and maintain srowth after break of drought . 0.54 

Before drainage begins in gauges .... . 0.74 

For vegetation of low transpiration or for start of drainage 

through bare .soil .. . 0.08 

For vegetation of average transpiration or for balance between 

water Intake and loss in catchment areas . 1.20 

For balance between water Intake and loss in Held vegetation ...... 1.30 

to 

1.50 

For vegotalion of high transpiration . 1.60 

For rice fields .— . 2.00 
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Because of the difficulty of measuring evaporation, Thorn- 
thwaite (1948) evolved a method for the computation of the com¬ 
bined evaporation from vegetated soil and transpiration from 
plants, and suggested the term evapo-transpiration for this com¬ 
bined water-loss. A climatic analysis of Western Australia according 



Fig. 1.—ADDITIONAL RAINFALL NEEDED to support 
vegetation of average transpiration during the month of January, 
expressed in inches. The shaded area has sufficient rainfall on the 
average. 
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to this method was given by Gentilli (1948), who later gave a 
table of monthly climatic values computed according to a modified 
formula which makes Prescott’s and Thornthwaite’s formulae com¬ 
parable (Gentilli, 1950). 

It is possible to compute the amount of rain which must be 



Fig. 2.—ADDITIONAL RAINFALL NEEDED to support vege¬ 
tation of average transpiration during the month of April, ex¬ 
pressed in inches. The small area in the South-west usually gets 
sufficient rainfall; most of the southern region needs an additional 
inch or two. 
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added to or subtracted from the total monthly rainfall in order 
to reach a balance between outgoing water (evapo-transpiration) 
and incoming water (rainfall). This balanced condition corresponds 
to 1.20 in the list of critical values given above, i.e., to the normal 
balance required by vegetation of average transpiration. 

Figs. 1 to 4 show the amount of additional rainfall needed 
during the respective month in order to reach the optimum condi¬ 
tion for vegetation of average transpiration, assuming that optimum 
conditions prevail in the remaining months in each case, i.e., that 
there is no carryover of moisture from one month into the follow¬ 
ing ones. 

It will be seen that January has more than the amount of 
water required only in the extreme north of Western Australia. 
The rainfall of the northern grasslands falls some 2 inches short 
of the optimum. That of the north-westex'n soft-spinifex grass¬ 
lands falls some 5 to 6 inches short. The arid region needs over 
6 inches in order to reach the optimum. Further south, even the 
heart of the karri forest needs from 3 to 4 additional inches of 
rain to reach optimum conditions in January. It is obvious that any 
foreseeable climatic change is likely to fall far short of the amount 
needed to change the Western Australian January into a humid 
month, with the exception of the northern region, as far as Broome 
and Hall’s Creek, where only 1 to 2 more inches would transform 
the landscape. 

In April the karri forest region has already reached optimum 
conditions, and the jarrah forest needs less than 1 additional inch 
of rain to do the same. Nearly all the region south of latitude 30® 
S could reach a climatic optimum in April by the addition of less 
than 2 inches of rain. Larger amounts are needed elsewhere, up 
to 5 inches in the drier north-west. 

During July most of Western Australia roaches or approaches 
a climatic moisture optimum. The south-eastern forest region 
actually receives some 6 inches more than the optimum, and the 
whole area from Sharks Bay to Israelite Bay exceeds the optimum 
rainfall. An increase of less than 1 inch would be enough to bring 
the whole of Western Australia except the Kimberley region 
within the optimum. 

Conditions in October resemble those which prevail in April, 
but the south-western region is slightly bettor off in October, 
because of the last rains obtained from travelling fronts. The 
remainder of Western Australia, because of the autumn tropical 
cyclones, is better off in April. 

These maps show that even small additional amounts of rain 
may cause widespread changes during some months. 

It is also possible to compute the additional amount of rain 
which is needed to reach hygrostatic balance for the whole year, 
i.e. the amount of rain which should be added to the average 
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annual total in ordor to obtain those climatic conditions under 
which the effect of leaching in the soil is balanced by that of the 
addition of organic matter. It will be seen from Fig. 5 that veiy 
considerable climatic changes would be necessary before the posi¬ 
tion of the “hygrostatic zero” line moved very far. To bring the 



jTjg 3._ADDITI0NAL rainfall needed to support 
vegetation of average transpiration during the month of July^ 
expressed in inches. The shaded areas usually receive sufficient 
rain for the purpose, so that rain should be decreased in order to 
reach the minimum required. 
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■“hygrostatic zero" line less than 100 miles further towards the 
interior than its present position there should be an increase of 
20 inches in the annual rainfall. If that happened, the outer edge 
of the forest would only move some 70 or 80 miles towards the 
interior. 
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Writers have stressed the effect of the past “Groat Aridity/' 
and it is towards a study of arid changes that research should be 
directed. Fig. 6 shows some results of this research. The margin 
of the desert is found at present along the dented line marked 0 
on the map. A decrease of only 5 inches in the annual rainfall, 
if suitably spread throughout the wetter part of the year, would 
be sufficient to bring the desert margin to where the wandoo 
woodland is found at present. The semi-arid woodland of mallee 
and salmon gum would become an expanse of mulga. The various 
species of mallee and the salmon gum with its associated species 
would be confined to a narrow belt, less than 100 miles wide, 
where the wandoo grows at present. 

The importance of the South-west as a biological refuge is 
clearly shown by this map. Even if the average rainfall decreased 
by 30 inches, the edge of the arid zone could not reach the south¬ 
western edge of the plateau, where the denser forests grow at 
present. The same may be said of the north-western Kimberley 
area. On the other hand, a decrease of only 5 to 10 inches in the 
annual rainfall of the Kimberley region would bring the arid 
zone past Derby and Wyndham. 

The semi-arid region which extends over the Hamersley Range 
and as far east as Nullagine, interrupted by gorges and steep 
slopes with innumerable microclimates, is now separated from the 
semi-arid belt of pindan country and Kimberley grassland. An 
increase of 1 inch or little more in the annual rainfall would 
create a corridor joining these regions along the littoral, just west 
of the sandy desert. 

The vagueness of the eucalypt-mulga boundary is well under¬ 
stood after a study of this map. An increase of only 1 inch in the 
total annual rainfall would make the arid edge recede by 100 to 
200 miles, probably enabling eucalypts to grow much further 
inland than at present. The migration of the arid belt between 
its positions with a 1-inch mcrease and a 5-inch decrease in the 
annual rainfall would span a maximum of 500 miles, from latitude 
27° S to 33° S. Further west the span is much less, and near 
Sharks Bay it covers only some 50 miles or so. The area affected 
is approximately 240,000 square miles. 

A more detailed estimate of the areas concerned shows that 
the arid edge would engulf the following areas for each respective 
change in the total annual rainfall; 

after a decrease of 5 inches, about 120,000 sq. m. in the South¬ 
west, over 45,000 sq. m.. in the Hamersley-Nullagine region, 
and some 20,000 sq. m. south of the Kimberley region; 

after a further decrease of 5 inches, some 50,000 sq. m. in the 
South-west and over 100,000 sq. m. in the Kimberley 
region; 

after a further decrease of 10 inches, some 30,000 sq. m. in 
the South-west and a smaller area in the Kimberley 
region. 


181 




Fig. 5.—ADDITIONAL ANNUAL RAINFALL NEEDED to 
reach hygrostatic balance (zero), expressed in inches. The very 
steep climatic gradients of the South-west stand out clearly and 
contrast with the broad transition zones found further inland. 
Notice the large area w’hich would need some 40 inches of rain in 
addition to its present rainfall in order to reach hygrostatic balance 
(in which case it could support woodland vegetation and develop 
neutral or slightly acidic soils). 
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Fig. 6.—POSITION OF THE DESERT MARGIN correspond¬ 
ing to any decrease in the total annual rainfall, expressed in inches. 
Notice the iiicreasing steepness of the gradient towards the extreme 
north-west and south-west of the map, and the broad 
zone on both sides of the zero lino from Sharks Bay to the Oreai 
Australian Bight. 
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An increase of 1 inch would bring back into the semi-arid 
zone and outside the arid edge some 120,000 sq. m. of country 
north of the present mulga-eucalypt boundary. 

The Western Australian environment is, therefore, much more 
deeply affected by movements of the arid margin and by a decrease 
than by an increase in the rainfall. So far, past biological history 
seems to bear this out. 
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SHARK ATTACKS IN WESTERN AUSTRALIA 

By GILBERT P. WHITLEY, F.R.Z.S., The Australian Museum, 

Sydney. 

As far as I am aware, there have been about a dozen possible 
shark attacks in Western Australia, though doubt has been cast 
on a couple of them. As long ago as 1803 a French sailor was 
mortally bitten in Sharks Bay, as recently as May 1949 a young 
lady was attacked at Broome, and in 1950 a man’s hand was found 
in a shark. It is necessary to tabulate and study these unfortunate 
cases in hopes of finding, if possible, some reason for them with 
a view to preventing further occurrences. Here, then, is a list of 
all the Western Australian records known to me. If anyone has. 
data on others I should be grateful to learn of them. 

SHARK ATTACKS IN WESTERN AUSTRALIA 


Date Person 

Particulars 

Authority 

1803—March 

M. Lefevre 

Faure L, Sharks 

Bay. 

Peron, Voyage de De- 
couvertes aux Torres A«s- 
tralesj vol. 2, 1816, p. 226. 

1876— 

Aboriginal 
pearl diver 

Between De Grey 
River and Port Wal¬ 
cott. Severely bitten. 
Recovered. 

Pemberton Walcott, Kept. 
Master Revenue Vessel 
(Govt. Printer, Perth), 
1876, p. 4. fide D. L. Ser- 
venty. 

?Year— 

Ted, a diver 

South of Dampier 
Archipelago. 

N. W. Caldwell, Fa^igs of 
the Sea, 1936, p. 257. 

1923— 

Boy, Charles 
Robinson 

Claremont, Swan R. 
Died. 

Coppleson, Med, Journ, 
Austr., April 15, 1933, pp. 
449-457; case W.l. 

1923—Nov. 23 
(?shark at¬ 
tack) 

Condon, N.W. Aus¬ 
tralia. 

Whitley, Fishes of Austra¬ 
lia, vol. 1, 1940, p. 260. 

1924—April 30 
(doubtful at¬ 
tack) 

Fremantle. 

Coppleson, ms. 

1925—June 

Human arm 
found in 
shark 

Princess Royal Har¬ 
bour, King George’s 
Sound. 

Coppleson, l.c. 

1925—Nov. 22 
Samuel 
Ettelson 

Cottesloc. Killed. 

Daily News (Perth), Nov. 
26, 1925. Coppleson’s case- 
W.2. 

1946—Feb. 10 

R. D. Sun¬ 
derland 

City Beach. Attacked 
3 times within 40 ft. 
of shore by Blue 
Whaler. Recovered. 
Surfboat also at¬ 
tacked. 

Perth newspapers. 
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Date 


Person 


Particulars 


Authority 


1949—Jan. 5 

Hand found 
inside Tiger 
Shark 

North Fremantle. 

Perth 

newspapers. 

1949_May 16 

Miss K. Pas- 

Broome. Left arm 
taken. Recovered. 

Perth 

newspapers. 

saris 




1950—March 5 
Man’s hand 
found inside 
4h ft. shark 

Safety Bay. 

Sydney Monimg Herald, 
March 11, 1950. 


Western Australians may congratulate themselves that there 
are fewer shark attacks and apparently fewer man-eating sharks 
in the west than there are in Queensland and New South Wales, 
but a recent shark attack must give cause for some concern as 
to whether everything is being done to keep up the enviable record 
so far held. If offal, blood or waste from meatworks, slaughter¬ 
houses, or whaling stations or even fishing boats be allowed to 
pass into the sea then sharks are likely to be attracted from miles 
around and may attack anyone bathing in the vicinity. It should 
not be necessary for Government regulations or official action to 
prevent such fouling of the water; the natural commonsense of 
all citi 2 ens concerned should prevail and the rubbish be disposed 
of ashore. 

THE RECENT ATTACK AT BROOME 

According to the newspapers, on Monday, May 16, 1949, while 
a woman friend tried to rescue her, Miss K. M. Passaris (22) was 
attacked by a shark at Broome, when she was swimming only 10 
yards from the shore in 5 feet of water. Her left arm was torn 
off above the elbow, but she recovered. The shark itself was caught 
on the late afternoon of May 21, five days afterwards, and the 
whole forearm found inside it. 

It is most important to identify the species of sharks respon¬ 
sible for fatalities, but this is rarely possible because even if the 
shark be caught it is generally butchered and destroyed and the 
many exact details which a specialist requires to determine the 
species are not forthcoming. Generally the shark is loosely referred 
to as a “Grey Nurse" or “Blue Shark," Whaler or Tiger without 
proof of identity being given. 

A photograph and six teeth from the shark which attacked 
Miss Passaris have been sent to me for identification through the 
good offices of Mr. A. O. Ferguson, Pearling Inspector at Broome, 
to whom they were kindly lent for this purpose by several persons 
who owned these souvenirs. The photograph is not suitable for 
reproduction and shows practically no characters by which the 
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shark can be identified. The teeth, however, are those of a Whaler 
of the genus Galeolamna, of which eight species or subspecies 
are known from Western Australia. The six teeth (Fig. 1) are 
somewhat chipped and at least four of them appear to have come 
from the upper jaw; however, the number of teeth in either jaw 
(an important character) was not ascertained. The teeth are 
roughly in the shape of a triangle in which each side has been 
pushed in, the root of each tooth is of course strongly concave 
or “fish-tailcd” in outline and each side of the triangular tooth 
is concave or excavate. Serrations extend along shoulders and 
cusps of teeth. The heights of the teeth, which arc not strongly 
deflected, would have been from about 15 to 25 mm. but cannot 
be stated accurately as tips have been broken; the maximum basal 
widths arc 16.5, 22, 25, 27, 28 and 28 mm. Mr. Ferguson later sent 



Fig. 1 —Six teeth from the Whaler Shark concerned in the 

Broome attack. 

Photo Howard Hughes 
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photos of similar sharks caught at a later date at Broome. How¬ 
ever, details of dental formulae, presence or absence of inter¬ 
dorsal ridge, etc., etc. were lacking and so no progress in identi¬ 
fication could be made. Mr. A. O, Ferguson supplied the length 
and estimated the weight (the shark was not weighed) and a 
iiumoer of teeth, without roots, were presented to The Australian 
Museum by Dr. D. L. Serventy (Regd. no. IB.2420). Other measure¬ 
ments had been jotted down by Mr. B. S. Bardwell. From all this 
material. I have drawn up the following brief description of the 
actual Broome shark which attacked Miss Passaris:— 


TT- rounded. Teeth as described and figured above 

Five gil!-slits, very close together. Dorsal fins large, the first not 
Oaleolamna dorsalis, but measuring 14>. inches high 
and 13:, m. along base (to tip). Pectoral fin 21J in. long by 14 in 
across. Ventral fin 5 by 5 by 9 in. Caudal fin 27 in. long and 15 in 

origin to tip of lower lobe; distal region 
of upper caudal lobe 2^ m. Bluish-grey above, whitish below; some 
400 Ibs^^ ^osky tips. Length 9 ft. 3 in. Estimated weight 350 to 

It is upon photographs, jaws and notes of sharks caught later 
m the Broome district, and regarded as identical by local persons 
with the shark which attacked Miss Passaris, that we must rely 
for further data. Mr. Ferguson sent photos of an 8i ft. shark which 
shows the heavy build and large second dorsal fin, but fuller par¬ 
ticulars are forthcoming as a result of a cruise in the area of the 
Fisheries Research vessel Warreen when a conspecific shark was 
caught on a handline by Mr. W. Bowers on September 16, 1949 
in Roebuck Bay. Mr. Bruce Shipway compared it with a White 
Shark (Carcharodoji) and reported as follows:_ 


osjn the evening W. Bowers caught a Carcharid shark, 

J80 cms. m total length. Female containing no embrvos Similar 
^ Carcharodon albimors [in my Fishes of Australia, 1940 p 126— 
•11 I- Jacking the caudal keel and with [more posteriori 

centre one being over the origin of the pectoral fin, 
about 2-0 the length of C. albimors. Posterior slit the shortest. No 
f^emainder as for C. albimors. When landed on the deck 
all the fins except the dor.sals oozed blood. The jaw was di.smounted, 
dried, and retained by Mr. Bowers. Visitors viewing the jaws later 
stated they were similar to those removed from the shark that 
mutilated toe girl swimming near the Broome jettv recently These 
jaws have been on display at one of the local hotels until recently 
but their present whereabouts are unknown.'’ 


Mr. Shipway took a photograph of tlie shark, here reproduced 
(Fig. 2). Notice the short, blunt snout, large anal fin; the second 
dorsal fin is partly hidden by the body, but is of fair size and 
originates in advance of the anal origin. 


Dr, Serventy later supplied the following notes on the jaws, 
with a pliotograph (Fig. 3): 


“The jaws of the shark caught on September 16 in Roebuck 
o dental formula of the upper jaw was 

13.^13 and of the lower jaw 12.2.12. The teeth were serrated on 
both edges, triangular in siiape with a slight concavity on the 
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outer side. They were of Galeolamnid type; 6-8 teeth in ^ 
Lower jaw teeth narrower, serrated on cusp and base. The 
were compared with a series of teeth obtained from Inspecto 
Ferguson and taken from the shark which attacked Miss 
on May 16: they were a perfect match. The crew stated that tn 
shark caught on September 16 was unlike any they had seen previ' 
ousJy: it differed in appearance from the sieek whalers we ar 
now catching: it was ‘very heavy forward,' of bison-like aspeci» 
ail the weight being forward.'* 

Unfortunately, we still have no information as to whether an 
interdorsal ridge was present or not. However, I have compared 
all the available data and the teeth with specimens and much 
unpublished descriptive material at The Australian Museum* 
especially with very detailed field-notes on specimens examined and 
dissected personally from north-western Australia, the Northern 
Territory and Papua. By a process of elimination, and as far aS 
one can be certain from the limited information available concern¬ 
ing the species, I have come to the conclusion that the shark 
concerned in the Broome attack was a Swan River Whaler, 


Guleolamyia inckaili. This shark was described by mo as a sub¬ 
species of Galeolumna greyi (Austr. Zool., vol. 11, 1945, p. 2; based 
on Fish. Austr., vol. 1, 1940, p. 273, fig. 303). However, two other 
sub-species of Galeolamna greyi occur in the intervening area 
between Fremantle and Broome—lhe nominate form gveyi in the 
south and cauta in Sharks Bay. So if the form mckaili reappears 
in the northern part of the State we should, perhaps, readjust 
cur ideas regarding the taxonomic status of these forms and admit 
mckaili as specifically distinct from greyi. 

HATE OF DIGESTION 


The rate of digestion in sharks may be of some forensic 
importance. In the notorious “Shark Arm Case,” Sydney, 1935, 
a good deal hinged on the fact that the arm of a man which had 
been vomited by a Tiger Shark, which had evidently swallowed 
it a week previously, showed little or no signs of having been 
digested.* 

In the recent attack at Broome the lady's arm had iieen in 
the shark five days and was not affected. In March 1950 a hand, 
behoved to have been that of Peter Szot, was found partly decom¬ 
posed after having evidently been in a Tiger Shark for not more 
than a week. 

It seems then that sharks may suspend the action of the 
digestive juices at times, though ordinarily these seem to act very 
rapidly. 


•See my Fishes of Australia, vol. 1, 1940, p. 34, also Gudger’s 
latest papers on the food of Tiger Sharks: Austr. Mu'). Mag., vol. 
9, 1948, p. 282: Jonrn. Elisha MitcheU ScL Soc., vol. 34, 1948, p. 
221; and Copeia, 1949, vol. 1, p. 39. Dr. Coppleson has also shown 
me a ms, English translation of Dobreff's paper on the digestion 
of sharks which originally appeared in Arch. ge:. Physiol., Berlin, 
ccxvii, 1927, p. 221. 
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In Sharks Bay I made the following observations on the rate 
of digestion in Tiger Sharks. On August 20, 1944 at 10 a.m. a 
Tiger Shark (Galeocerdo cuvier) was caught which had digested 
to tile bone a large piece of turtle which might have been eaten 
the day or night before, yet on September 5, at 7.45 a.m. we 
caught a Tiger Shark in which were fish which had been thrown 
overboard the night before, and they were not digested. Similarly 
with one caught on September 11; it had swallowed a Pied Cormor¬ 
ant shot half an hour before the shark was killed and had eaten 
taller and other fish thrown overboard the day before yet no 
digestion was noticeable. 

AUSTRALIAN SHARK ATTACKS 
There have been about 270 cases of sharks attacking man, 
horses, dogs, boats or surf-skis in Australian waters during his¬ 
torical times; about 100 persons have been killed in these 160 
years, but many have recovered and some of those injured were 
bitten only when handling captured sharks. The most dangerous 
sharks appear to be the Whaler, Tiger, Grey Nurse, Blue Pointer 
and Hammerhead. Dull or clear weather, time, wind, temperature 
of air and water, state of tide, locality, presence of school fish, 
foulness of water and many other factors require consideration 
in connection with attacks and one cannot have too detailed 
information in each case. Even so, and after careful study of all 
the information it is not yet possible to lay down any laws govern¬ 
ing the behaviour of man-eating sharks—they are most unsports¬ 
manlike and do not seem to obey any rules! The best prevention 
is to swim in an enclosure but a shark repellant, normal copper 
acetate, has been tested in Western Australia and found to be 
effective (Whitley and Payne, AitHiralian Zoologistj vol. 11, June 
1947, p. 151). 

Dr. V. M. Coppleson recently surveyed the incidence of shark 
attacks since 1919 in Med. Joiirn. Austr., Nov. 4, 1950, pp. 680-687, 
figs, i-vii and there has been subsequent correspondence on the 
subject in that journal. He considered that “meshing . . . appears 
to have eliminated or greatly reduced the risk of attack” and that 
a single dangerous shark may be responsible for several attacks 
over a period and so it should be hunted and destroyed. 

In my Fishes of Australia, 1940, I gave an appendix listing 
all the Australian shark tragedies then known. Several attacks 
have occurred since and some overlooked older records have come 
to light, often having been brought to my attention by friends 
to whom I now express my thanks. May I be permitted to add the 
following to my 1940 list so as to bring these sad statistics up to 
date?* 


*AU wartime cases may not have been recorded. I have elimin¬ 
ated all incidental injuries received in the handling of sharks, 
etc., wh-ch were included in my previous lists, as these are not 
true attacks on man. 
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1791 ante Feb. Aboriginal. Female. N.S. Wales. Bitten in two 
Authority: Pench, Complete Acc. Bettlm. Port Jacksouj 8vo 
edition, 1793, p. 107. * 

1839 Nov. 17. Mr, Johnson. N.S.Wales. Drowned Nov. 17, and hi^ 
head bitten ofT by a shark on Nov. 19, Attacked after death 
Australasian Chronicle, Nov. 22, 1839. 

1876 Aboriginal pearl diver. Between De Grey R. and Port WaK 
^tl, W.A. Severely bitten. Recovered. Pemberton Walcott 
Report Master Revenue Vessel (Govt. Printer, Perth) 1876* 
p. 4 —fide Dr. D. L. Sorventy. 

C.1876? Boy. Sydney. Side bitten out. Died. Fide Mrs Little 
Kogarah, hi lit. 1941. 

1880 Jan. Boat attacked. Chowder Bay, Sydney, NS Wale^ 
Sydney Morning Herald, Jan. 24, 1880. 

C.1880 Albert Burliss. Milson’s Point, Sydney, N.S.W. Leg removed 
Fide F. A. McNeill ms., 1940. 

1884 Daughter of Capt. Warren fell overboard from the Bellona 
and vyas taKcn by a shark near Port Pirie, S. Australia 
Register (S.A.), Dec. 9, 1925. 

1887 c.March. Mr. Barfoot, Dobroyd Head. Sydney. Body found in 
Tiger Shark. He had been lost at Watson’s Bay days before 
in a boat capsize. Other human remains in sharks at Berrv’^ 
Bay next day. G. W. Wellesley, in lit., 1941. ^ 

1887 Hyde, N.S.W. Killed. M.C.I. Levy, WaUu- 

1888 Dec. p. Stephen Carter (11), swimming by the sawmills near 
Iron Cove Bridge, Sydney, taken and killed by a shark 
Sydney Morning Herald, Dec. 10, 1888, p. 5. 

1888 Dec. Mr. Hyland working on Hawkesbury Bridge, N.S.Wales 
missed his footing, fell 50 feet into the river where he was 
by a shark. Sydney Morning Herald, Dec 

14, 1888, p. 5. 

1895 Knut Dahl’s oar attacked. Dampier’s Creek, Broome WA 
Dahl, In Savage Australia, 1926, p. 267. 

C.1896 Donald. Boy. Leichhardt. Lost a leg. Fide Mrs. Little, in 
lit., 1941. ' 

1907 or earlier. Captured shark bit man’s toe. Northern Territory 
A. Searcy, In Atcstralian Tropics, 1907 p 116 

1909DAttack^atoWoy Woy, N.S.Wales. E. T. Russell, Lone Hand, 

?Year. Native diver had calf of leg bitten off by 3 ft. shark, Torres 
S^trait area. A. Marshall, Ourselves Writ Strange, 1948, p. 

1935 March 4 Samuel, a South Sea Islander, fell off lugeer 
Dahha off Queensland coast. Shark took mouthful of buttocks 
Victim landed at Mackay and recovered Fide G D Wnii* 
Mackay, 1946. * ‘ ’ 

1940 Man’s hand bitten by shark. Kerema, Papua, Papuan Villager, 

1940 Dec. M. Garten, soldier. Darwin. Log lacerated by a shark 
m fish trap. Hecovered. 

1940 Dec. 26. C. Hammond. Stockton, N.S.W. Died. 

Steadman, Bantry Bay, Middle Harbour, 
N.S.W. Shallow water. Bitten in half. Died. 

1942 Jan. 18. Paddle of a surf-ski bitten at Manly, N.S.W. 

1942 March 4. Arm of Ronald J. Bishop (18) found and identified 
as having been bitten off by a shark, George’s River, NSW 
where he had been drowned. Sun (Sydney), March 27, 194^ 
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1942 Sept. 12. Man, A. Wearne. Cairns, Queensland. Foot and part 
of leg taken, in 8 ft. of water. Recovered. Sydjiey Morning 
Herald, Aug. 11, 1943. 

1942 Dec. 26. Girl, D. R. Burch (16). Bantry Bay, Middle Harbour, 
N.S.W. Bitten on left thigh in shallow water. Died. 

1943, ante March. Girl killed in Queensland. 

1944 Jan. 17. Boy, P. Weir (14). Forster, N.S.W. Legs bitten. 
Recovered. Daily Mii'ror (Sydney), Jan. 18, 1944. 

1944 Oct. Dinghy attacked. Tewantin, Queensland. 

1945 June 18. Young Australian serviceman. Double Id., near 
Cairns, Queensland. Few yards from shore. Died. 

1946 Jan. 5. Girl, V. G. Tegel (14). Oatlcy, George’s River, N.S.W. 
In 3 ft. of water. Died. 

1946 Jan. 17. Boy, Donald Vaughan (12). Townsville, Queensland. 
Recovered. 

1946 Feb. 10. Man, R. D. Sunderland (18). City Beach, Perth, W.A. 
Attacked 3 times within 30 ft. of shore. Surfboat also attacked. 
Man recovered. 

1946 April 19. Robert McAuliffe (17). Trinity Beach, near Cairns, 
Queensland. Died. 

1946 Aug. 18. Man, P. S. Collin. Ellis Beach, 20 miles from Cairns, 
Queensland. Attacked 3 times. Died. 

1946 Largo sharks reported attacking fishing boats in Tasmania. 
One off Stanley and one in Storm Bay. Fide Capt. Leggett. 

1946 Oct. 14. Boy, D. Blackmore (15). Lake Macquarie, N.S.W. 
Bitten twice on log in muddy water. Recovered. 

1946 Nov. 20. Native man, E. Johnson (30). Forty miles off Thurs¬ 
day Id., Queensland. Bit off right arm. Died. 

1946 Dec. Leo Strong (23). Glenelg, S. Aus. Fingers and forearm 
bitten. Recovered. 

1947 Aboriginal, Dan. Mornington Id., Queensland. Left leg bitten, 
in waist-deep water. Recovered. 

1947 Nov 8. Boy, Edwin James Elford (12). About 16 miles from 
mouth of Maria River, Port Macquarie, N.S.W. 4 p.m. Leg 
severed above knee. Died. Sunduy Stm (Sydney), Nov. 11, 1947. 

194i Nov. 8. Brother of the last, Rupert Elford (13). Maria River, 
same place and time. This boy was attacked first, by his leg; 
as lie was dragged from the water, his brother was attacked. 
Truth (Sydney), Nov. 9, 1947. 

1947 c.Nov. Two surf-skis attacked off Newcastle, N.S.Wales. 

1947 Nov. Daniel Smith, 78-year-old suicide. Moreton Bay, Queens¬ 
land. Mutilated by sharks. 

1947 Dec. 21. Boy, Don Ireland. Watson Taylor Lake, about 25 
miles S. of Port Macquarie, N.S.W. Shark gashed his leg as 
he was hauling net in 18 inches of water, p.m. Recovered. 

1948 Feb. 12. Ronald Johnson (16). Stockton, N.S.W. Died. 

1948 Dec. 26. Man, E. Keyes (28). Coolangatta, Queensland. Died. 
Sydney Morning Herald, Doc. 27, 1948. 

1949 Jan. 5. Hand found inside 8 ft. Tiger Shark. Off Leighton 
Beach, near Fremantle, W.A. Daily Telegrajdi (Sydney), Jan. 
6, 1949. 

1949 Jan. 13. Man tipped from surf-ski attacked by shark at Mona 
Vale, N.S.W. Escaped. 

1949 Jan. 14. Man on surf-board chased by three sharks, off North 
Bondi, N.S.W., about 150 yards out. Rescued by men in motor 
boat. Daily Mirror (Sydney), N.S.W., Jan. 14, 1949. 

1949 Jan. 23. Raymond Land (20). Newcastle, N.S.W.; about 120 
yards out. Thigh gashed; attacked twice. 
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1949 April 17. R. J. Maguiro (boy of 13). Cairns, Queensland. In 
3 ft. of water, p.m. Left leg severed. Died. Stjdney Morning 
Herald and Daily Telegra2di, April 18, 1949. 

1949 April or March. Shari: attacked boat, 18 miles soutii of Port 
Augusta, S. Australia. 

1949 May 16. Miss K. Passaris. Broome, W.A. Left forearm 
severed. Recovered. 

1949 Aug. 16. Bob Kay (18). Flinders Island, Bass Strait. Severe 
lacerations to hip. Recovered. Dally Telegraph (Sydney), 
Aug. 18, 1949. 

1949 Aug. 28. James Howard (34). Yorkey’s Knob beach, 15 miles 
from Cairns, Queensland. Deep gashes in right leg, badly 
*'mauIod” finger, and skin lacerated by fins and shagreen of 
shark. Died. Daily Telegrapih (Sydney), Aug. 29, 1949. 

1949 Nov. 12. John W. Smith’s body, without head or hands, found 
in Port Phillip Bay, Victoria, after he had been missing since 
October 10. ‘'Detectives say it seems clear that the man’s 
head and hands were bitten off by sharks.” Bnnday Herald 
(Sydney), Nov 1.3, 1949. 

1949 Nov. 20. Aboriginal man, W. K. Brown, bitten on left arm. 
Kurneli, Botany Bay, N.S.W. Recovered. "While Brown fought 
the shark in shallow water another shark circled around him 
. . . The other shark . . . did not try to attack Brown.” Sydney 
Morning Herald, Nov. 21, 1949. 

1950 March 9. Man’s partly decomposed hand found in 4i ft. Tiger 
Shark, off Safety Bay, W.A. Believed to have been that of 
Peter Szot (about 27) whose body was found at City Beach 
on March 1; his right hand was missing. Sydney Morning 
Herald, March 11, 1950. 

1950 Nov. 25. Les Ryan (21) Burleigh Heads, Queensland. Badly 
bitten. Recovered. Sunday Herald (Sydney), Nov. 26, 1950. 

1950 Dec. 16. Desmond Quinlan (19), Palm Beach, Queensland (5 
miles north of where Les Ryan had been attacked 3 weeks 
before). Died. Sunday Herald (Sydney). Dec. 17, 1950. 

1951 Jan. 3. Man’s body apparently torn by shark found after 
about a week in water, Hawkesbury R., N.S.W. Sini (Sydney), 
Jan. 4, 1951. 

1951 Feb. 1. Harry Sheen (14). Bondi, N.S.W. Leg bitten by 4ft. 
shark. Recovered. Daily Mirror (Sydney), Jan. 2, 1951. 

1951 Fob. 3. Albert Pride (20), off Lake Illawarra. Was rushed 
by shark; suffered abrasions and shock. Recovered. Sunday 
Sim (Sydney), Feb. 4, 1951. 

1951 March 26. Man bitten by Wobbegong which he had grabbed at 
Avalon, N.S.W. Injuries not serious. Daily Telegraph (Sydney), 
March 27, 1951. 
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FROM FIELD AND STUDY 

Flyinj? Speed of Twenty-eight Parrot.— While travelling from 
Perth to Albany by car on January 15, 1950 we flushed a flock of 
Twenty-eight Parrots (Barnardius zonariusj. The car was travelling 
at 45 m.p-h. and, after flying parallel to us for about a quarter of 
a mile, the parrots drew ahead and swung away. To do this they 
must have been doing over 45 m.p.h. 

—DON REID, Wembley. 

Rock Parrots near Fremantle.—During the excursion of the 

Western Australian Natux-alists’ Club to Leighton on July 9, 1951), 
a flock of eight Rock Parrots fNeophema petrophila) was seen at the 
North Mole. Later at the Leighton dump I saw another parrot and 
Mr W H. Butler saw a flock of five. 

—DON REID, Wembley. 

Australian Dotterel at Bunjil.— A “small plover” was reported 
as being present near Bunjil, but I did not attach due importance 
lo this information until a clutch of three eggs, taken from a 
nest destroyed during ploughing operations, was brought to me. 
These appear to be assignable to the Australian Dotterel (PeJto- 
hyas australis). 

Dr. D, L. Serventy, after examining the eggs, passed them to 
Mr. I. C. Carnaby, who provided the following dimensions: No. 1, 
35 mm. x 27 mm.; No. 2, 36 mm. x 28 mm.; No. 3, 34 mm. x 29 mm.; 
average, 35 mm. x 28 mm. 

_ERIC H. SEDGWICK, Leonora. 

Senegal Turtledove at Dangin.—On January 28, 1951, I 

observed a party of Senegal Turtledoves (Streptopelia senegalen- 
sis) at Dangin (east of York and 100 miles from Perth). They were 
quietly feeding under a pepper tree (Schinus molle) and although 
I only saw four, there were probably more in the flock. These 
birds have definitely arrived since 1945, when I was living in the 
district, and a local resident informs me they were present at the 
end of 1949. The nearest locality recorded by Serventy and Whittell 
in Birds of Western Australia as being invaded by the species is 
Beverley, 25 miles away. 

—L. E. SEDGWICK, Wooroloo. 

Recent Records of the Oarfish.—The Oarfish (Regalecus 
glesnej^a long slender ribbon-shaped fish, silvery in colour with 
a bright red crest and long red dorsal fin extending almost to the 
tiny tail; long slender pelvic fins broadened at the tip (hence the 
name Oarfish)—is rarely mot with in Western Australian waters. 

It is of interest to record, therefore, that no fewer than four 
individuals have been seen in the South-west during December, 
1950. A mutilated specimen in a dying condition was seen on a 
reef on Rottnest, two living specimens have been caught in Geo- 


195 


graphe Bay and one, in a decomposed condition, has been reported 
from Cape Leeuwin. It is possible that further examples of this 
strange deep-sea fish have been cast upon our shores unnoticed. 

The Garfish may reach a length of over 20 feet and weigh 
5 cwts. It is known to occur in the Indian, Atlantic and Pacific 
Oceans and has now and again been mistaken for a sea serpent. 

L. GLAUERT, W.A. Museum, Perth. 

Flocking of Willie Wagtails (Rhipidura leucophryfi). _It is a 

very pretty sight on a very windy day to see a flock of Wagtails 
hopping and fluttering into the wind. These flocks, which are only 
seen during the non-breeding season, have interested me for some 
years. Any time between February and September on a windy day 
one may see these small flocks of up to 20 birds feeding into the 
wind. They appear to be made up of young birds or unattached 
birds and though they may feed across the territory of resident 
pairs they meet with little resistance as a rule. The resident pairs 
are inclined to stand aloof though half-hearted attacks are made 
at times. It is probable that most of the birds are the young from 
a number of resident pairs and have not become territory con¬ 
scious, but there do appear to be a few small flocks of travelling 
birds in February-March, which tend to travel southwards. This 
year flocking was still seen during the stormy weather of the first 
week of October. 

—ANGUS ROBINSON. Coolup. 

Food Washing by Common Sandpiper.—On a sandy beach, with 
some rocks, to the east of Point John, near Rockingham, I was 
watching a Common Sandpiper (Tringa hypoleucos) when it 
obtained an item of food from a pile of seaweed and, before swal¬ 
lowing it, washed it at the water's edge. 

Food washing has been recorded in a number of waders as a 
result of an enquiry commenced through Britiah Birds, vol. 39 
1946. Several of these waders are on the Australian list, or are 
represented by nearly allied forms, so the following list of species 
concerned may be of interest;—Oyster-catcher (Haematopus 
ostralegns). Lapwing (Vanellus vanellus). Grey Plover (Sqxiatarola 
squatarokt). Ringed Plover (Charadrius hiaticuJa), Curlew 
{Numenius arquataj, Whimbrel {N. phaeopnsj. Black-tailed God- 
wit (Limosa limosa). Bar-tailed Godwit (L. Utpponica), Common 
Sandpiper (Tringa hypoleucos), Greenshank (T. nebularla), Red¬ 
shank (T. totanns), Green Sandpiper (T. ochropus), Curlew-Sand¬ 
piper /'Cah'dris iestacea). Dunlin (C. alpxna) and Common Snipe 
(Gallinugo gaUinago). A second record of food-washing by a Com¬ 
mon Sandpiper was published recently in British Birds, vol 43 p 
229. ’ 

I note that most records of food-washing have been made where 
birds were feeding on mud-flats. 

—ERIC H. SEDGWICK, Leonora. 
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Bioclimatic changes .. 175 

Blackwall Reach Cliffs ... 34 
Butler's Swamp, Clare¬ 
mont . 152 

Jarrahdale. Excursion . 164 

Monto Bello Islands . 150 

Murchison River Fauna 73, 
82, 108 

Phenology . 15 

Swan River . 34 


MAMMALS 

Bandicoot, Barrow Island ... 151 

Cat, Domestic . 151 

CercarteHis concinmis . 56 

Dugong . 151 

Fox . -. 142 

Hydnirga leptonyx . 90 

Isoodon bari'owensis . 151 

Isoodon obestUus . 54 

Kangaroo . 165 

LagorchCfites cons2ncillatus 151 

Macropus eugenii . 48 

Macropus ocydromus . 165 

Mundarda . 56 

Noolbcnger . 55 

Nototheriurn mitchelli . 21 

Possum . 165 

Possum, Honey . 55 

Quenda . 54 

Rabbit . 144, 165 

Rat, Common . 151 

Rattus rattus . 151 

Seal, Leopard . 90 

Tammar . 48 

Tarsipes spenserae . 55 

Trichosurus vul^mcula . 165 

Wallaby, Spectacled Hare 151 


BIRDS 

Acanthagenys rufogularis, see 
Honeyeater, Spiny-checked 
Acanthiza chrysorrhoa, see 
Thornhill, Yellow-tailed 
A, pusilUij see Thornhill, 
Brown 

A. xiTopygialiSy see Thornhill, 
Chestnut-tailed 

Acanthorhynchus superciliosuSy 

see Spinebill 

Albatross, Wandering 112, 128 
Aynaurodryas vittaia, see 
Robin, Dusky 
Anas castanea, sec Teal, 
Chestnut 

A. gibberifronsj see Teal, Grey 
A. poccilorhyncha, see Duck, 
Black 

Anhinga ?«/«, sec Darter 
Anthochaera carunculatuy see 
Wattle-bird, Red 
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167 

142 

88 , 


A. chrysopteray see Wattle- 
bird, Little 

Anthus austruliSy see Pipit 
Artamics cyayiopteiusy see 
Wood-Swallow, Dusky 

Avocet . 49 

Babbler, White-browed ... 83 
Barnardius zonariuSy see 
Parrot, Port Lincoln, 
Twontyeight 

Bea-eater . 27, 88 

Bell-bird, Crested . 165 

Biziura lobata, see Duck, Musk 

Bourke parrot . 49, 67 

Bronzewing, Brush ... 48, 112 
Bronzewing, Common, 70, 82, 
111, 144 

Bronzewing Pigeon . 

Bustard . 

Butcher-bird, Black- 

throated . 88, 

Butcher-bird, Grey, 45, 48, 

107, 118, 143, 168 
Calamanthus fuliginosusy see 
Field-Wren, Striated 
Calyptorhynchus banksiiy see 
Cockatoo. Red-tailed, Black 
C. batidiniiy see Cockatoo, 
While-tailed, Black 
Calidris ulpinay see Dunlin 
Calidris testaceay see Sand¬ 
piper, Curlew 

Charadrhis alexandrmuSy see 
Dotterel, Red-capped 
C. cucullatusy see Dotterel, 
Hooded 

C. hiaticulay see Plover, Ringed 
C. leschenuultiiy see Dotterel, 
Large Sand 

C. rneianopSy see Dotterel, 
Black-fronted 

C. rjificapillus, see Dotterel, 
Red-capped 

Chalciles basalisy see Cuckoo, 
Narrow-billed Bronze 
C. luciduSy see Cuckoo, Golden 
Bronze 

Chat, Crimson . 49, 77 

Chat, White-fronted ... 48, 177 
Cheramoeca lencosterncty see 
Swallow, White-backed 
Chlidonias hybriday sec Tern, 
Marsh 

Cinclo7'hamphus rufesceyis, 
Song-Lark, Rufous 
Circus a^yproxwians, see 
Swamp-Harrier 
Cladorhynchus leucoccpalusy 
see Stilt, Banded 

Cockatoo, Pink . 

Cockatoo, Red-tailed Black 


see 


143 

26 
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Cockatoo, While-tailed 

Black . 26, 92, 116, 165 

Colluricinclu viifiventris, see 
Shrike-Thrush, Western 

Coot . 112 

Coracina novae-hollandiae, 
see Cuckoo-Shrike, Black¬ 
faced 

Corella, Little . 82 

Cormorant . 4 

Cormorant, Black . 82, 112 

Cormorant, Black-faced ... 112 
Cormorant, Little Black, 23, 
112 

Cormorant, Little Pied, 23, 
96. 112 

Cormorant, Pied . 69, 112 

Covviis hennettif see Crow, 
Little 

C. coronoidea, see Raven 
C. svlendenH, see Crow, Indian 
Cructicus yiigrogularis, see 
Butcher-bird, Black-throated 
C. torquatiis, see Butcher-bird, 
Grey 

Ci'ow, Indian . 80, 168 

Crow, Little . 49, 71 

Cuckoo, Black-eared . 27 

Cuckoo, Channel-billed ... 142 
Cuckoo, Fan-tailed, 59, 79, 82, 
165 

Cuckoo, Golden Bronze, 48. 

82, 148, 165 

Cuckoo, Horsfield ... 27, 77, 94 
Cuckoo, Narrow-billed, 27. 77 
94 

Cuckoo, Pallid, 19, 27, 59, 79 
106, 119, 165, 168 
Cuckoo-Shrike, Black¬ 
faced . 29, 83, 117, 165 

Cuckoo-Shrike, Ground ... 168 
Cuculns pallidusy see Cuckoo, 
Pallid 

Curlew . 196 

Cygnus atrutus, see Swan, 
Black 

Dacelo gigas, see Kookaburra, 
Laughing 

Dacelo leachii, see Kooka¬ 
burra, Blue-winged 

Darter . 96 

Dcmigretta sacray sec Reef- 
Heron 

Diamond-bird, Red-tipped, 83, 
88 . 165 

Diamond-bird, Spotted . 165 

Diomedca eondans, see Alba¬ 
tross, Wandering 

Dotterel, Australian . 195 

Dotterel, Black-fronted, 82, 115 

Dotterel. Hooded . 115 

Dotterel, Largo Sand- . 114 

Dotterel, Red-capped, 82, 114, 

151 


Dove, Peaceful . 82, 142 

DromahiH novae-hollandiaey 
see Emu 

Drymodes hrunneoyygiay see 
Scrub-Robin, Southern 
Duck, Black, 44, 69, 96, 115, I 35 

Duck, Mountain . 115, 127 

Duck, Musk . 1 x 6 

Duck, Pink-eared . 135 

Dunlin . X96 

Eagle, Wedge-tailed ... 82, 89 
116, 144 

Eagle, Whistling . 82 

Eagle, White-breasted Sea, 82 
151 

Egret, While . 82 

Egretta alba . §2 

Emu . 82, 111 

Eopsaltria griseogularis, see 
Robin, Western Yellow 
Epthianura albifrons, see 
Chat, White-fronted 

E. tricolovy see Chat, Crimson 
Eremiornxs carteri, see 
Spinifex-bird 

Erolia acuminata^ see Sand¬ 
piper, Sharp-tailed 

E. ruficollisy see Stint, Little 
Eudyptula ynhiorj see Penguin 

Fairy ’ 

Etidynamys orientalis, see 
Koel 

Eupodotis australis, see 
Bustard 

Falco berigora, see Hawk, 
Brown 

F. cenchroides, see Kestrel, 


Nankeen 

Fantail, Grey ... 28, 82, 88 , 165 

Field-Wren, Striated . 117 

Finch, Zebra . 83 

Firetail, Red-cared . 165 

Flycatcher, Brown . 93 

Flycatcher, Restless . 117 

Fulica atva, see Coot 
Gabianus pacificus, see Gull, 
Pacific 

Galah . 26, 82, 144 


Gullinago galUnugo, see Snipe, 
Common 

Geopelia striata, see Dove, 
Peaceful 

Gerygone fuscu, see Warbler, 
Western 

Gliciphila melanops, see 
Honeyeater, Tawny-crowned 

G. albifrons, see Honeyeater, 
White-fronted 

G. indislincta, sec Honeyeater, 
Brown 

Glossopsitta porphyrocejdmla, 
see Lorikeet, Purple-crowned 

Godwit, Bar-tailed . 90, 196 

Godwit, Black-tailed ... 90, 196 
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see 


. 83 

. 69 

. 112, 135 
69, 135 
115, 196 
113 


GralUna cyanoleuca. 

Magpie Lark 
Grass-bird, Little ... . 

Grebe, Crested . 

Grebe, Hoary-headed 

Grebe, Little . 

Greenshank . 

Gull, Pacific . -. --- 

Gull, Silver ... 21, 82, 89, 113, 144 
Gyynnothina dorsalis, see Mag¬ 
pie, Western 

Haemaiotnis {iiliginosus, see 
Oyster-catcher, Sooty 
H. ostralegns, see Oyster- 
catcher, Pied 

Halcyon sanctns, see King¬ 
fisher, Sacred 

Haliaeetn^ Icncogaster, see 
Eaelo, White-breasted Sea 
Haliastiir sphemirus, see 
Eagle, Whistling 

Harrier, Swamp . 116 

Hawk, Brown . 116 

Heron, White-faced. 82, 115 

Hhnantopus himanlopiis, see 
Stilt. White-headed 
Ilirundo neoxenu, see Swallow, 


Welcome 

Honeyeater . 29 

Honeyeater, Brown . 31, 83, 

118, 142, 165 

Honeyeater, Brown-headed 30 
Honeyeater, New Holland, 118, 
165 

Honeyeater, Singing 31, 48, 118 
Honeyeater, Spiny-cheeked 83 
Honeyeater, Tawny- 

crowned . 30 

PToneyeater, White-eared ... 31 
Honeyeater, White-fronted, 31, 
83. 118 

Hydroprogne caspia, see Tern, 
Caspian 

HyJochelidon nigricans, see 
Tree-Martin 

Ibis. Straw-necked . ... 23 

Kakatoe leadbealeri, see 
Cockatoo, Pink 
K. roseicajnlla, see Galah 

K. mngiiinea, sec Corolla, 
Little 

Kestrel, Nankeen, 25, 48, 82, 

116 

Kingfisher, Sacred, 48, 107, 116, 
165 

Kocl . 142 

Kookaburra, Blue-winged 142 
Kookalmrra, Laughing, 48, 91, 
107, 144, 165 

Lalage suGiirii, see Triller, 
White-winged 

L. tricolor, see Triller, White- 
winged 

Lapwing . 196 


Larus novae-hollandiae, see 
Gull, Sliver 

Leptolophus hollandicus, see 
Weero , 

Lorikeet, Purple-crowned 116 
Lhnosa lapponica, see Godwit, 
Bar-tailed , i 

L. limosa, sec Godwit, Black- 
lailcd 

Magpie Lark .. ^ 

Magpie. Western ... 4b, 

88, 89, 118, 165, 168 
Malacorhynchus membran- 
aceus, see Duck, Pink-cared 
7i/Ty»o 1 7i’V coo \A7ren. 


Variegated 

Maliirns cyanens, sec Wren, 
Superb Blue 

Malurus elegan’:, sec Wren, 
Red-winged 

Malurus Umiberti, see Wren, 
Variegated 

Ma/«ru.s* leiiconotus, see Wren, 
Blue-and-white 
Malurus leticoptoiis, see 
Wren, Black-and-white 
Malurus pulcherrinius, see 
Wren, Blue-breasted 
Malurus splenden'', see Wren, 
Splendid 

Megalurus gramineus, see 
Grass-bird, Little 
Meliornis novae-hollandiae, see 
Honeyeater, New Holland 
Meliphaga virescens, see 
Honeyeater, White-eared 
Meli 2 )haga virescew, see 
Honeyeater. Singing 
MelithrejHus brevirostris, see 
Honeyeater, Bi’own-headed 
Merops ornatus, see Bea-eater 
Microeca fascinans, see Fly¬ 
catcher, Brown 

Microjms pacificus, see Swift, 
Fork-tailed 

Miner- Yellow-throated ... 142 
Misocalms oscidans, see 
Cuckoo. Black-cared 
My;:antha flaviguUi, sec Miner, 
Yellow-throated 

Native Hen. Black-tailed 135 
Neophema bourkii, see 
Parrot, Bourke 

Neophema elegans, sec Parrot, 
Elegant Grass 
Neopheina q^etrophila, see 
Parrot, Rock 

Notojdioyx novaedioUandiae, 
see Heron, White-faced 
Numenius arquata, see Curlew 
Numenius mUiutus, see 
Whimbrel, Little 
Numenius ^diueopus, see 


Whimbrel 
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Oreoica cristuta^ see Bell-bird, 
Crested 

Osprey . 82, 151 

Oyster-catcher, Pied ... 114, 196 
Oyster-catcher, Sooty, 82, 114, 
151 

Pachycephala pectoralisy see 
Whistler, Golden 
P. rufiventris, see Whistler, 
Rufous 

Pandion haliaetiiSj see Osprey 
Pardalotus siibstriatus, see 
Diamond-bird, Red-tipped 

Parrot, Bourke .49, 67 

Parrot, Elegant Grass, 68 , 168 

Parrot, King . 168 

Parrot, Mulga . 144 

Parrot, Port Lincoln ... 27, 142 
Parrot, Regent, see Smoker 

Parrot, Rock . 116, 195 

Parrot, Smoker ... 27, 166, 168 
Parrot, Twentyeight ... 70, 

142, 165, 195 

Pelican, Australian ... 82, 151 
Pelecanus conspicillatus, 82, 
151 

Peltohyufi sec 

Dotterel, Australian 

Penguin, Little . Ill 

Petroeca goodenovii, see Robin, 
Red-capped 

P. multicolor, see Robin, 

Scarlet 

Phalacrocorax carho see 
Cormorant, Black 
P. fu.^cesceim, see Cormorant, 
Black-faced 
P. melmioleucus, see 
Cormorant, Little Pied 
P. sulcirostris, see Cormorant, 
Little Black 

P. r?u/iu.s‘, see Cormorant, Pied 
Phaps chalcoptera, see Bronze¬ 
wing, Common 

Phaps elegans, see Bronzewing, 
Brush 

Pipit, Australian ... 48, 118, 168 

Plover, Banded . 48, 82, 114 

Plover, Grey . 196 

Plover, Golden . 82 

Plover, Ringed . 196 

Phivialiti dominiciis . 82 

Podiceps crv:tiilusj see Grebe, 
Crested 

P. novae-Uollandiae, see Grebe, 
Little 

P. poliocephahiti, see Grebe, 
Hoary-headed 

Poephila castanoiis, see Finch, 
Zebra 

Polytelis anthopepliis, see 
Parrot, Smoker 
Pomatorhinus siiperciliosiis, 
see Babbler, White-browed 


Psejdiotus var'nts, see Parrot 
Mulga 

Pteropodocys 7)iaxwia, see 
Cuckoo-Shrike Ground 
Puffiyius carneipes, see Shear¬ 
water, Fleshy-footed 
P. vacifwuH, see Shearwater, 
Wedge-tailed 

Purpiiretcephalns spurius, see 
Parrot, King 

Pyn'holaemus brimneus, see 
Redthroal 

Quail, Brown . m 

Rainbow-bird . 27, 88 

Haven . 48, 118, 165 

Recuvvirosiru novae-hollmiduie 
see Avocet 

Redshank . 196 

Redthroat .28, 79 

Reef Heron . 82, 115 

Rhipidura flabellifera, see 
Fantail, Grey 

R. fuliginosa, see Fantail, Grey 
R. tricolor, see Wagtail, Willy 

Robin, Dusky . 107 

Robin, Red-capped, 21, 45, 49 

77, 82, 88, 140, 148 

Robin, Scarlet . 46, 165 

Robin. Western Yellow ... 83 

Rosella, Western . 165 

Sandpiper, Common ... 115, 196 

Sandpiper, Curlew . 196 

Sandpiper, Green . 196 

Sandpiper, Marsh . 120 

Sandpiper, Wood . 120 

Scrub-Robin, Southern . 83 

Scrub-Wren, Spotted ... 83, 117 
ScythTops novac’hollandiae, 
see Cuckoo-, Channel-billed 
Beisura inquieia, see Fly¬ 
catcher, Restless 
Bericorniti maculatus, see 
Scrub-Wren, Spotted 
Shearwater, Fleshy-footed 112 
Shearwater, Wedge-tailed 151 
Shrike-Thrush, Western, 83, 87 
117 

Silver-eye ... 48, 83, 117, 143, 165 
Sittella, Black-capped ... 165 

Snipe, Common . 196 

S?nic?'or?ii6' breviro^tris, see 
Weebill 

Song-Lark, Rufous . 49 

Spinebill, Western . 118, 165 

Spinifex-bird . 151 

Bquatarola aquatarola, see 
Plover, Grey 

Squeaker . 165 

Starling . 137 

Sterna bergii, see Tern, Crested 
Sterna nereis, see Tern, Fairy 

Stilt, Banded . II 5 

Stilt, White-headed . 49, 82 

Stint, Little . 115 
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.'Stint, Sharp-tailed . 115 

Streptopelia chinejisis, see 
Turtledove, Indian 

S. senegalensis, see Turtledove, 
Senegal 

Shinnifi vulgaris, see Starling 
Swallow, White-backed ... 167 
Swallow, Welcome ... 48, 82,116 
120 

Swamp Harrier . 116 

Swan, Black . 115, 135 

Swift, Fork-tailed . 141 

S^pioicus aiisti'alis, see Quail, 
Brown 

Tador^ia fadornoides, see 
Duck, Mountain 

Teal, Chestnut . 115 

Teal, Grey . 116, 135 

Tern . 135 

Tern, Caspian . 112, 151 

Tern, Crested . 21, 82, 112 

Tern, Fairy . 113, 126 

Tern, Marsh . 69, 112 

Thornhill, Brown ... 83, 87, 117, 
165 

Thornhill, Chestnut-tailed 44, 
93. 117 

Thornhill, Thornhill, West¬ 
ern . 165 

Thornhill, Yellow-tailed ... 83, 
88 , 117, 165 

Threskiornis spinicollis ... 23 
Treemartin ... 48, 116, 141, 165 
Tribonyx ventralis, see Native 
Hen, Black-tailed 
Triller, White-winged 29, 49, 83 
Tringa hypoleuca, see Sand¬ 
piper, Common 

T. glureola see Sandpiper, 
Wood 

T. nebularia, see Grcenshank 
T. ochropus, see Sandpiper, 
Green 

T. stagnaiiliH, see Sandpiper, 


Marsh 

T. toianus, see Redshank 


Turtledove, Indian 

. 48 

Turtledove, Senegal ... 48, 195 

Uroaetus audax, see Eagle, 

Wedge-tailed 


VayieUus vanellus .. 

. 196 

Wagtail, Willy ... 18, 

48, 82, 116, 

196 


Warbler 'Vestern 

29, 48, 88, 

165 


Wattle-bird . 

. 137 

Wattle-bird, Little 

... 118, 165 

Wattle-bird, Red ... 

32, 83, 118, 

165 


Weebill . 

. 88 

Weern 

. 49 

Whimbrel . 

. 169 

Whimbrel, Little ... 

. 24 

Whistler, Golden . 

. ... 48, 165 


Whistler, Rufous ... 10, 83, 87, 

120, 140, 145 

Wood-Swallow, Dusky . 117 

Wren, Black-and-white ... 151 
Wren, Blue-and-white ... 108, 

121, 124 

Wren, Blue-breasted ... 83, 108, 
121 

Wren, Red-winged . 109, 122 

Wren, Splendid Blue ... 108, 117, 
121, 124, 165 

Wren, Superb Blue . 121 

Wren. Variegated ... 83, 109, 121 

Zonaeghithus oculatus . 165 

Zonifer tricolor, see Plover, 
Banded 

Zosterops australasiae, see 
Silver-eye 


REPTILES 

Amphibolurus barbatits . 95 

Lizard, Bearded Dragon ... 94 

Mulga Snake . 162 

03:ijuranus scntellatus ... ... 163 
Pseudf^chis platyccphalus ... 162 

Taipan .. 163 

Turtle, Green . 151 

Turtle, Hawksbill . 151 

Varamts gouJdii . 162 

AMPHIBIANS 

Frog, Great Burrowing ... 136 
Heleioporus albopunctatiis 136 
Hyla aurea . 162 


FISHES 
Acanthopagrus butcheri 73, 75 

Arripis trutta . 

Atherine . 73, 75, 

Austrosparus tarwhine ... 

Blowfish, Striped . 

Bostockia hemigrarnma ... 

Bream, Black . 73, 

Bream, Bony . 

Cobbler . 

Craterocephalus edelensis 

Eleotris aurea . 

Flathead ... .. 

Galaxias occidentaJis . 

Galeolamna vickaili .. 

Galeolamna pleurotaenia 

tilstoni . . 

Gainbnskt affinis . 

Geotria australis . . 

Glossogobius stippositus ... 

Goby . 

Gudgeon Golden . 

Herring Perth . 

Lamprey . ... 91, 

Leth7d7ius flcius . 

Mugil dobula . 73, 

Mullet . 73, 75, 

Nannatherma halstoni . 

Nannoperca vittata . 


91 
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73 

45 
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75 

73 

162 

73 

75 

144 

165 

190 

100 

138 

91 

73 

73 

75 

73 

162 

103 

75 

151 

46 
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Nematalosa come . 

73 

Marron . 

. 162 

Nightfish . 

165 

Palaemonetes australis ... 162 

Garfish . 

195 

Prawn . 

. 73 

Ovalide'i reticularis . 

45 

Scylla serrata . 

. 73 

Perchlet, King River . 

46 

Shrimp, Fresh water 

. 162 

Perch, Pigmy. 

1 

Talitroides kershaivt ... 

. 165 

Perch-, Spangled . 

75 

T. sylvaticiis . 

. 165 

Platycephalus . 

144 

MOLLUSCS 

Regalecus glesne . 

195 


Salmon, Australian . 

91 

Austrosuccinea contenta ... 143 

Shark . 

100 

Bothriembryon bulla ... 

, 41, 143 

Shark attacks . 

185 

B. leeuiuinen\is . 

. 41 

Tar whine . 

73 

CochUcella acuta ... 40, 

119, 167 

Therapon caudavittatus ... 

73, 

Helix aspersa . 

. 40 

75 


Helix pisana .38, 

119, 167 

Therapon unicolor . 

75 

Limnaea lessoni . 

. 47 

Yellowtail . 73, 

75 

Mussel, Fresh water 

. 162 



Oyster, Rock . 

. 151 

INSECTS 


Peplimnaea lessoni . 

. 47 


Saxoslroea cucullata 

. 151 

AcanthacUsis fundata . 

64 

Snail, Dune . 40, 

119, 167 

A. subfasciata . 

66 

Snail, Garden . 

. 40 

A. subtendens . 

66 

Snail, Mediterranean Land 38 

Ant . 

162 

119, 167 


Ant, Argentine. 

22 

Snail, Pond . 

. 47 

Ant lion . 

64 

Westralunio ambiguum 

. 162 


Apis lignstica 

A. mellifeni . 99 

Bardie . 162 

Bee, Native . 44, 99, 162 

Beetle, Jewel . 57, 166 

Beetle, Jockey -. 132 

Blowfly . 99 

Bombyliidae . 99 

Caterpillar . 167 

Caterpillar, Processionary 84 

Cerambycidae . 162 

Chlamydopiis diiboulayi ... 132 

Cicada . 88 

Cockchafer . 162 

Cubicorrhynchns . 167 

Empididae . 99 

Euryglossa rejecta . 44 

Iridomyrmex humilis . 22 

Leptops biovdinaius . 167 

Melohus\s sexplagiata ... 57, 166 

Moth, Bag Shelter . 84 

Ochrogaster contraria . 84 

Paracolletes albopilosis ... 99 

Polistes variahiUs 139, 169 

Scarabaeidae . 162 

Stratiomyiidae . 99 

Tachinidae . 99 

Wasp, Paper . 139 

Weavil, Ground . 167 


CRUSTACEANS 

Cheraps . 162 

Cheraps preissi . 165 

Crab, Mangrove . 73 

DapJmia ihomsoni . 138 

Jilgie . 162, 165 

Koonac . 162 


OTHER INVERTEBRATES 

Eiistvongylidcs gadopsis ... 4 

Millipede . 167 

Peripatus . 165 

Peripatoides occidentalis ... 165 

Temnocephala . 165 

PLANTS 

Acacia acuminata . 135, 161 

Acacia microhotrya . 161 

Asparagus officinalis . 160 

Astroloma . 161 

Avcna havhata . 160 

Banksxa . 161 

Blackboy . 160 

Box Poison . 161 

Bracken Fern . 160 

Buffel grass . 150 

Caladenia uphylla . 42 

Caladenia deformis . 72 

Caladenia filameniosa . 44 

Caladenia flava . 72, 164 

Caladenia gemmata . 72 

Caladenia Pate^'sonii ... 44, 164 

Calothumnus gilcsii . 31 

Cassia . 150 

Chenopodium . 150 

Cranberry . 161 

Dioscoea hastifolia . 161 

Eriochilus dilatatus . 72 

Eriochilus scaber . 164 

Eucalyptus . 160 

Eucalyptus calophylla, 160, 164 

Eucalyptus foecunda . 31 

Eucalyptus gracilis . 47 

Eucalyptus marginata . 161 

Eucalyptus rudis . 57, 164 
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Fomes . 

Fungi . ... -. 

Glossodia Brunonis ... 
Grevillea eriobotrya .. 
Grevillea eriostachya 


30, 


164 

164 

72 

31 

31, 


32 

Grevillea excelsior . 31 

Grevillea paradoxa . 31 

Grevillea petrophiloides ... 31 

Grass . 160 

Hakea . 161 

Hakea multilineata ... 31, 32 

Hordeum ^nurinimi . 160 

Ipomea . 150 

Jam . 135, 161 

Jarrah . 161 

Lavender, French . 164 

Lavandula stoeclun . 164 

Leniimis fasciuUis . 164 

Lepilaena australis . 73 

Leptoceras fiyyibriatum ... 72 

Leschenaultia btloba . 164 

Leucopogon . 164 

Marri . 160 

Melaleuca parvip.ora . 164 

Melaleuca raphiophylla ... 155 

Myoporum . 150 

Najas marina . 73 

Nasturtium officinale . 160 

Native Pear . 161 


Nettle . 

Oat, Wild . 

Olearia . 

Panaeolus . . ■ 

Panaeolus retirugis 

Paperbark -. 

Persoonia . 

Polyporus australiensis 
Pteridium aqnilinu7n ... . 

Pterostylis nana . 

Pterostylis recurva . 

Pferostylis vittata . 

Quandong . 

Radish, Wild . 

Romulea 7*osea . 

Ruijpia maritma . 

Santulum acuminatum 

Snotty-gobble .. 

Stylidimn cygneum . 

StyUdinm repeats . 

Trigger Plant, Matted 

Triodia . 

Turnip, Wild . 

Uriica dioica . 

Water cress . 

Wattle, Manna . 

Xanthorrhoea . 

Xylomelum . 

Yam . 

York Road Poison . 


155, 


160 

160 

150 

164 

165 
164 
161 
164 
160 
164 
164 

72 
161 
160 
160 

73 
161 
161 

99 
97 
97 
150 
160 
160 
160 
161 
, 160 
, 161 
. 161 
. 161 
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FINANCIAL MEMBERS (SENIOR) 

Continued from Page viil 


STIELBERGER, R.. 4 Money Street. Perth. 

STANNARD. R.. 36 Lon^roycl Street, Mt. Lawley. 

TAIT. Miss M. J.. c/o Staff. Hollywood Hospital, Nedlands. 

TAPLIN, Miss M.. Princess Margaret Hospital. Thomas Street, Sublaco. 
TAYLOR. Miss L,, c/o National Library, Canberra. A.C.T. 

TEAGUE. B. V'.. 126 Federal Street. Narrogln. 

TOPLISS. J. G.. 18 Raneleigh Street, Woodvllle, S.A. 

TRAINE, F. T., c/o Literary Institute. Perth. 

TURNBULL, C.. Commonwealth Bank of Australia, Dubbo, N.S.W. 
TURNBULL, R.. 2 Dundas Street, Victoria Park. 

UNWIN, C., 2 Vaucluse Street. Claremont. 

UTHER-BAKER, Dr. F. H.. 205 Canning Road, East Fremantle. 

VAN GIELS. J. J., 70 Guildford Road, Mt. Lawley. 

WALLACE, Mrs. L. E.. North Shore, Bunbury. 

WARD. G. E., Augusta. 

WARREN. Miss G.. “Glen Lyn,” Highbury. 

WATSON. Miss M. J., Box 20. Post Ollice, Pingelly. 

WEBSTER. H. O., Government School. Miling. 

WESTWATER. Miss M. A., 47 Highway. Nedlands. 

WHELAN, Dr. V. G.. Plnjarra. 

WHISTLER. J. M., “Brancasler," Dinninup. 

WHITE. Miss B. G.. Government School. Brunswick Junction. 

WHITE. H. J.. 197 Roseberry Street. Inglewood. 

WHITE. S. R.. Government School. Morawa. 

WHITLEY. G. P.. The Australian Museum. College Street, Sydney. 
WILLCOX. Miss E.. 49 Lupton Street. Kentish Town, London, N.W.5. 
WIDMER. J., 50 Monk Street. South Perth, 


WIDMER. Mrs. L., 50 Monk Street. South Perth. 

WILLIAMS. Miss H.. c/o Telegraph Branch. G.P O Perth 

Victorhp ■ Mel- 


WOODLANDS. H.. Box 989H. G.P.O.. Adelaide, S.A. 

Department. Otago University, Dunedin, New 

YOUNG, Miss B., Flat 3, 21 Bagot Road, Sublaco. 
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